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Belden Rubber Strain Reliefs 
lower your installed-cord 
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One of the many Belden 
Rubber Strain Reliefs may 
simplify your assembly 
problems—lower your costs 
—and add longer service 
life to your product. Ask 
your Belden salesman. 


Belden Strain Reliefs, as 

well as Belden Soft Rubber 

Plugs, are covered by U. S. 
Patents. 


*CORDITIS—o dangerous 


disease of electrical cords; the 
symptoms are frayed wire and 
broken plugs. It causes severe 
mental irritation and violent ner- 
vous disorders among electrical 
appliance users. 





Make the Cord 
Fit Your MODERN PRODUCT 


Put a good cord on your blue- 
prints, too. It’s just as important as 
the design of the other parts of your 
products—it’s the service-insuring 
connecting link to the power outlet. 

Belden electrical cords are built 
in a specialized factory as parts of 
your product. ALL THREE PARTS 
—Plug, Cord, and Connector or 
Strain Relief—are engineered to fit 
your products’ requirements. They 
greatly simplify your assembly prob- 


belden 
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lems—lower your over-all produc- 
tion costs. 

Users everywhere know about 
Belden Corditis*-free Cords—they 
have been presold by consistent 
Belden national advertising. They 
look for this assurance of protec- 
tion from inconvenience and 
danger. Specify Belden—and save 
a lot of trouble. 

Belden Manufacturing Company 
4633 W. Van Buren St., Chicago, III. 





CORDS 


More than 25 million New Departure Self-Sealed 
Bearings have been used, because they. . 
aa KEEP OUT 

lubricant ola 
endurance friction 


ele cola wear 


Also ... they simplify machine design and reduce costs 


NEW DEPARTURE 


SELF-SEALED BALL BEARINGS 


NEW DEPARTURE - DIVISION OF GENERAL MOTORS - BRISTOL, CONNECTICUT - DETROIT - CHICAGO 
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Extensive research in making patterns and molds, Aluminum Alloys suitable for casting purposes. 


and in casting Aluminum, has developed the art toa They provide a wide variety of physical properties. 


point where exceedingly intricate sand castings are Designers are able to obtain combinations of light 


being made. Costs of assembling products in which weight, resistance to corrosion, strength and other 
these parts are employed are reduced accordingly. characteristics best suiting their requirements. 
Castings are sound, assuring uniformly high quality. ALUMINUM ComPpANY OF AmeriIcA, 2179 Gulf 


Research has likewise developed many Alcoa Building, Pittsburgh, Pennsylvania. 


LECTRICAL MANUFACTURING published monthly by THE GAGE PUBLISHING CO., 232 Madison Ave., New York, N.Y. Accepted under the Act of June 5, 1934 
at Philadelphia, Pa., authorized July 20th, 1934, Vol. 26, No. 3. 
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Typical Brazed Joints and Fittings in Aluminum 


Assembly of Aluminum Alloy Parts by brazing is — recent development, only a_ relatively small 
proving highly successful on such operations number of applications have been carried to the 
as those pictured here. Joining costs are sub- production stage. These include outboard-motor 


stantially lower than for assembling by gas and — gasoline tanks, refrigerator evaporator units 
are welding. 


and trays. ALUMINUM COMPANY OF AMERICA, 


Because the brazing of Aluminum is a very 2179 Gulf Building, Pittsburgh, Pennsylvania. 


| 8S FREAEAPTY. Fe USE ALCOA ALUMINUM WISELY 
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mibration of the diesel-electric power plant 
‘from passengers and structure for greater 
riding comfort and longer life. 


LORD Shear Tyne 
MounTINGsS /ox 


VIBRATION CONTROL 


F the many applications of Lord Bonded 
Rubber Mountings we list a few to illus- 
trate the range they cover: automotive, marine 
and aircraft engines, motors, generators, pumps, 
compressors and printing presses to touch some 
in the heavier units; instruments, radio equip- 
ment and sensitive apparatus down to a single 
radio tube in the lighter classifications. 


Lord’s wide engineering experience in vi- 
bration control can help 
you select from the 
great variety of standard 
mountings available or 
in adapting them to 
meet your requirements. 


LORD MFG. CO. 


ERIE, PA. - - - U.S.A. 


a New York City 
923 Fairmount Rd. — ea) Pier ——— eo A og 5 4 
Burbank, Calif i=) R Wert 
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It takes rubber in shear to absorb vibration 
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The popular Zenith Chairside Model Radio is 
protected in transit by KIMPAK Crepe Wadding. 


@ Why risk disappointing your customers with merch- glassware, dainty lamps, bric-a-brac and sensitive radio 
andise damaged in transit? For your protection, and tubes. And since KIMPAK absorbs 16 times its own 
their good will, pack with KIMPAK* and guard the fac- weight in moisture, it more than meets government 
tory-freshness of your product against possible damage in _ postal regulations regarding shipment of liquids. 
transit. Manufactured and shipped to all parts of the nation 

Soft, yet resilient, KIMPAK acts as a shock absorber for by Kimberly-Clark Corporation, KIMPAK is a product 
your product in transit—guards against breakage, scratches, of uniformly high quality and dependability. Mail the 
“press marking” and surface “burning”. What’s more, coupon today and receive further information and 
the clean, snowy-white appearance of KIMPAK helps to _ samples for testing. 


dress up your package and give it far more 


FREE! 1940 PORTFOLIO OF KIMPAK 


KIMBERLY-CLARK CORPORATION, Neenah, Wisconsin 
Address nearest sales office: 8 S. Michigan Avenue, Chicago, 
122 E. 42nd St., New York City; 510 W. 6th St., Los Angeles 


Please send us the 1940 Portfolio of KIMPAK. 


sales appeal. 
KIMPAK comes in rolls, sheets and pads 
of various thicknesses and sizes which can 


be applied quickly and easily, without fuss, 


EM-9 
muss or waste. It can be used for packing i a, 


nearly every type of product — from heavy 





ranges, refrigerators and furniture to fragile 
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ELLING 
FOR KEEPS 


i years have passed since this couple first made toast 
in an electric toaster, or coffee in an electric percolator, or 
used their first electric iron. But the performance and con- 
venience of those devices was so satisfying that in this same 
home, today, are found the modern counterpart of those early 
wedding gifts. This is merely another way of telling the 
merits of Chromel elements. You know, there practically were 
no heating devices until Chromel’s discovery in 1906 first 
made these devices dependable. Also you know how 
steadily, since then, your heating appliance business has 
grown. Now, we don’t make all the heating element wire, but 
the bigger percentage of your nationally advertised devices 
are equipped with Chromel elements. Thus it is, that when 
you sell Chromel-equipped heating devices, you sell for 


keeps, and profit. Hoskins Manufacturing Company, Detroit. 
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NICKEL Alea yN 


HOSKINS 
CHROMEL 


ELECTRICAL HEATING ELEMENT 


WIRE 


USED IN MILLIONS OF APPLIANCES 
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(0 SWITCH” 
Means More than 
a Small Bakelite 
ee 


The New Explosion Proof Micro 
Switch is small—only 18 cubic inch- 
es. It is a single pole, double throw 
switch, listed by Underwriters’ for 
hazardous locations. 














The Synthetic Rub- 
ber Sealed Die Cast 
Micro Switch is a spe- 
cially designed water-oil 
and dust-tight switch. 
Available for wide tem- 
perature range. 










The Roller - Actuated 
Micro Switch is widely 
used as a precision limit 
switch inthe machine tool 
industry. 


...it is the name of a complete line of snap-action switches 
that insure precision operation under diversified conditions 


Basically, the Micro Switch is a small, snap-action, precision switch The three switches illustrated above are examples. Note the purpose 
enclosed in a plastic housing. It weighs one ounce, requires energy of each. There are others—all designed for a specific type of opera- 
ranging from only .004 to .0003 ounce inches, depending on type tion under specific conditions. 

of switch desired, and will operate 300 times per minute for as Various models of Micro Switches are used in the machine tool in- 
high as ten million trouble-free operations. It is widely used dustry, in aircraft, in instruments, in thermostats, in commer- 


throughout industry. Over one million have been sold. cial phonographs, in the process industries—in hundreds of 


However, the name “Micro Switch’’ means much more MICRO SWITCH other products and places where time, temperature, pres- 


than this. It identifies the ‘‘operating heart’’ of a num- sure, weight, relays or solenoids are part of control. 
is the Name of a 


ber of switches, each designed and enclosed in special The wide range of models and broad application of Micro 


Particular Product, Switches are due, in no small part, to the cooperative 


housings with specially designed actuators and pos- 
sessing different characteristics suited to the functions Not a General service rendered by Micro Switch engineers—specialists 


which each is intended to perform. Term. in precision switching. Write for their suggestions. 










Plunger of . a 
solenoid actu- 
ates Micro 


’ t Solenoid Control 









\ KK KK i ue 
(-< St aoe bey } / Thickness Limit P 
wR cy th i t Switch — Roller Diaphragm Pressure Actuated— 
~ - ——— “+ type actuator The pressure of a liquid or gas 7 
Lathe Carriage Stop — Lathe car cults. rides material and operates the against the diaphragm actuates Hinged dog on slide actuvates 
riage actuates the Die Cast Micro switch if thicknesslimitisexceeded the Micro Switch at desired lim- sealed metal clad Micro Switch 
Switch at end of travel its of pressure only on one direction of dog 


Copyright 1940, Micro Switch Corporation 


MICRO (Ms, SWITCH 


Manufactured in FREEPORT, Illinois, by Micro Switch Corporation. Sales Offices: New York, Chicago, Boston 
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_.. AND $0 SHOULD 
THE BUYER OF MOTORS 


Leaning back in an easy chair dreaming 
of trout fishing never produced the actual 
thrill of hooking a fighting beauty. To 
really know trout fishing is to go trout 
fishing. 

Isn't the same thing true of buying 
motors? To know exactly how the Leland 
motor will perform on your products, isn't it 
necessary to obtain one for actual test? We 
think that it is. 

And you won't be wasting your time test- 
ing a Leland motor either. Their drives are 
so dependable that 996 out of every 1000 
sold never require factory service. Their 
performance equals or surpasses all rec- 
ognized standards of efficiency. And the 
attractive square frame design gives any 
product sales worthy eye appeal. 

Write for a high-dependability Leland 
motor for test. We know you will be sur- 
prised, for a survey has shown that when 
Leland is among the makes considered, it 
is preferred by more buyers than any other 
motor. The Leland Electric Co., Dayton, O 


More Than 200 Fully Equipped 
Service Stations 





Lwerything you could possibly 
want in MAGNET WIRE 


_— only thing we don’t do to magnet wire is to 
manufacture finished coils from it. That’s your job. 


Ours is to supply you with exactly the wire you specify—the 
right gauge, the right temper, the right coverings. On top of 


that,every foot of the wire must exhibit the same properties, 
both mechanical and electrical. 

If you don’t think that’s a job, then a visit to our magnet 
wire works would surprise you. 

The fact that we have been making magnet wire ever 
since the birth of the electrical era, plus our consistent 
record of progress in this field, is proof that we can ade- 
quately meet your requirements. Join the growing list 
of electrical manufacturers who agree that we give them 
“Everything you could possibly want in magnet 
wire.” Write today for detailed information. 

. DEQUATE 
Have you tried Amerglass — our Wh nine 
new glass-insulated magnet wire? 


AMERGLASS MAGNET WIRE AMERBESTOS MAGNET WIRE ENAMELED AND COTTON COTTON OR SILK MAGNET WIRE 
MAGNET WIRE 


AMERICAN STEEL & WIRE COMPANY 


Cleveland, Chicago Oa and New York 
Columbia Steel Company, San Francisco, Pacific Coast Distributors © United States Steel Export Company, New York 


PAPER COVERED MAGNET WIRE ARMATURE BINDING WIRE 
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A PART OF OUR 
RESEARCH AND  DE- 
VELOPMENT LABORA- 
TORY WITH EQUIP- 
MENT FOR PRESSURE 
TESTING OF LARGE 
DIAMETER PROPEL- 
LER FAN BLADES BY 
NAFM OR ASHVE 
CODES 


NEMA FREE AIR TEST 
EQUIPMENT IN CEN- 
TER FOREGROUND. 
SPECIAL ATTIC FAN 
BLADE TEST BOX IN 
BACKGROUND AND 
SMALL NAFM OR 
ASHVE CODE EQUIP- 
MENT AT THE LEFT. 






TORRINGTON RESEARCH LABORATORIES 





> thing that we : 
) * new Airistocrat Catalog is the 
reliability of the i 
find from our 
information 3 
> and checks very closely with 
> results which 
. JONES, C. E. 


t Wheel Corporation 
Duo-Therm Division 


laboratory tests that 
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SUPPLY ENGINEERING DATA TO MAKE 
FAN BLADE BUYING ACCURATE AND EASY 


This new Torrington Catalog includes between two covers the 
complete line of Torrington Propeller-Type Fan Blades with full 
illustrations, detailed specifications and accurate performance 
characteristics for each blade. It also includes fundamental fan 
laws and an explanation of the several standard methods for test- 
ing propeller fan blades. Design engineers will find this complete 
and authoritative guide invaluable. Cleverly arranged for rapid 
reference, the Torrington Fan Blade Catalog contains the answers 
to all ordinary questions regarding specifications and performance 
all guaranteed by experienced Torrington Engineers. 


Write today for this valuable data book — you will find it 
very useful in planning und specifying Fan Blade requirements. 
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PLASTIC BEARINGS 


USED IN THIS: « - 


Eastman Cloth Cutter 


INSUROK laminated plastic bearings give precision 


operation to the exclusive self-sharpening device of the 



















Eastman cloth cutter whose flashing blades cut through 
deep piled lays of fabric. 


INSUROK bearings are tough, durable, long lasting, 


. 
: possessing unusual strength to withstand continuous 
o operation. They possess an extremely low coefficient 
_ of friction; withstand sudden changes in temperature; 
s the resist the destructive action of most oils, acids, solvents 
= and other liquids. They outlast metallic bearings many 
: bey times over, and effect sharp savings in operating costs. 
iplete INSUROK bearings are available in shapes, sizes and 
oe types to meet the varied requirements of industry. 
nance 

en Richardson engineers will be glad to 


work with you on any bearing problem. 
- - Cc 

No obligation is involved in making use 

of this service. Literature on request. 


The RICHARDSON COMPANY 


Melrose Park, (Chicago) Ill Founded 1858 Lockland, (Cincinnati) Ohiw 
New Brunswick, N. J Indianapolis, Ind 
Detroit Office: 4-252 G. M. Building, Phone Madison 9386 
New York Office 75 West Street, Phone Whitchall 4-4487 
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SPECIFICATIONS TYPE KB MOTOR 


Series (universal motor); 0-60 cycles; volts, 115, watts 
input, 290; h.p. output, 1/5; r.p.m., 7000; duty, continuous; 
housing, cast aluminum; finish, black crinkle enamel; 
weight, 4-3/4 Ib. 


Veteran mountain climbers are veterans only because 
they have the ability to “take it and like it” in any 
situation that may develop. Dumore is a veteran of the 
fractional horsepower motor field only because Dumore 
units have exhibited (1) ready adaptability to a myriad 
of applications and (2) longer life as a result of extra 
“power hours” built-in. Be sure to read how the avi- 
ation industry is depending on Dumore. The brochure 
“Speaking of Endurance,” is Free on request. You, 
too, may have a special power problem that a Dumore 
1/50th to 24 h.p., AC-DC, 0-60 cycle motor can solve. 
Ask for the counsel of Dumore engineers. It costs you 
nothing, nor does it place you under any obligation. 


THE DUMORE COMPANY, Dept. 100-J, Racine, Wisconsin 
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“CARTRIDGE” BALL 


Examine, if you please, the “‘study in contrast’”’ presented 
by the two motor bearing sections shown at the right. 


SECTION “A” shows a part section of an improved motor 
mounting using the ULTRA-MODERN “CARTRIDGE” BALL 
BEARING. Note its utter simplicity. 


SECTION “B” shows a part section of a typical motor with 
an unshielded ball bearing in the conventional cartridge 
type mounting. HERE 18 (OR MORE) EXTRA PARTS PER 
HOUSING—36 (OR MORE) EXTRA PARTS PER MOTOR—ARE 
REQUIRED, as sketched below. 
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Why burden your inventory and your production costs with 
all these needless extra parts—EACH A POTENTIAL 
TROUBLE-MAKER? 


ADOPT THE “CARTRIDGE” BALL BEARING—it will SIM- 
PLIFY. YOUR DESIGN, SPEED UP PRODUCTION, and give 
you added advantages as follows: 


@ At Least 30 Less Machining Operations needed, than 
with the conventional cartridge mounting. 

@ Easier and Faster Assembly and Disassembly. 

@ Elimination of Dirt Hazard. 

@ No Slippage, Peening or Cocking on shaft or in housing. 

@ Positive Grease Retention regardless of position of motor. 

@ Grease Plug and Removable Seals for Regreasing or 
Inspection. 


@ Larger Grease Capacity, with Lower Maintenance and 
Longer Life. 


Write for the Catalog. Let our engineers work with you. 


NORMA-HOFFMANN BEARINGS CORPORATION 


STAMFORD, CONN., U.S. A. 


ELIMINATE <3 (or more) PARTS 


Jrom\ OUR MOTOR by sing the 


BEARING 
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Made to standard Double-Row widths 
WITH 100% GREATER GREASE CAPACITY 


Available in Four 
Different Series 


“3600... with stand- © 


ard ovter ring. 

43600... with shoul- 
der ring in outer 
ring. 

3600-3 ...with 
refilling plug in 
outer ring. 

43600-J...with 
shoulder ring and 
refilling plug in 
outer ring. 























Mrs. Smith’s washing 
machine and Mr.Money 

Bag's yacht have one. 
thing in common anc 













THE MACALLEN COMPANRY 


16 MACALLEN STREET, 
CHICAGO: 565 W. WASHINGTON BLVD. CLEVELAND: 


COMPRESSED SHEET 
COMMUTATOR INSULATION 


MICA PAPER, CLOTH, TAPE 
COMPRESSED SHEET WASHERS 






















The washing machine would not turn out a 
sheet—the yacht would not move a knot— 
unless in both cases there was an armature, 
insulated with mica. Mrs. Smith and Mr. 
Moneybags are not mica conscious—but 
the man who builds electrical equipment is 
—he knows that upon a few tiny pieces of 
mica depends the performance of every 
piece of electrical equipment. Mica does 
make the wheels go around. Mica is de- 
pendable—specify Macallen mica and put 
two dependable factors together—mica and 
your source of supply—MACALLEN. 






BOSTON 
1105 LEADER BLDG. 








HEATER PLATE ‘ COMPRESSED SHEET TUBING 


DOMESTIC AND IMPORTED RAW MICA 





INSULATING JOINTS AND CANOPY 
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PRODUCTION HAD TO BE TRIPLED! 
So They Use Phillips Screws to Cut Assembly Time 









They stepped up production yet 
kept down assembly labor costs by 





changing over to PhillipsScrews | 3 gn 110 AES EORNIA 
° S ' 
... when increasing popularity | Los ANGE 
tripled the demand for their 
product. 
e% . suis * 
Miniature airplanes, as well as 1 
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cial giants of the air, are now oss OF - 
° anaTuLe > 
being assembled faster and = a conch savure © 
. wines ae say ~ nin ng ? 
tighter with Phillips Screws. - esting ets SB OL ncreae our 
He ate ppomct® * 7s SOR. MG enand “yon HH 
Also look at the newest cars, BORER FF cme PHIL Cane Cfo the ND rosugs eteh, 
- ‘ sng and wr e us at ® 
refrigerators, furniture! In a we ore esrpienet pies * months ay enn 0868, mice 88 
: ° ‘ . eb oy tee no 18 ie 
wide variety of industries today nese Gest S38 scren® assent ee Ton wT 
manufacturers are discovering Mees oe reese BE sere? wet as ome cat Oe 
; alia e oe mover! sng 88 
it costs less to use Phillips Screws. Givine © pinseey ordinnia olihe she ssnatee “ar = 
gseOe ons we soultd? pate om pate © oc ¥0 
° ° 3 : In OP jiatior aif ge Tanees ™ ie 
Why not investigate? Write to sneeager th gh veges ans 
° ° ab ° oP 
* eu 4on co rv 
reg of = — listed — rere vo Basted 4 of 2 svar goust 
or com information—tell- adh nethy pins with = 
ee oe Or og OH Uae HE Motel Tien HS 
ing where and how yox can cut go ate Srgcsoa® cy s0F Weenie rove’ ‘tn 
‘ 7 ‘ a ovr * ea. e° gor 
assembly time and costs in your wines ven clones nen Mer ove? 
e e née se J 
particular industry. enon. he Scr 
TLLt 


PHILLIPS RECESSED HEAD comme... 


WOOD SCREWS « MACHINE SCREWS © SHEET METAL SCREWS + STOVE BOLTS 
SPECIAL THREAD-CUTTING SCREWS + SCREWS WITH LOCK WASHERS 







U. S. Patents on Product and Methods Nos. 2,046,343; 2,046,837; 2,046,839; 2,046,840; 
2,082,085; 2,084,078; 2,084,079; 2,090,338. Other Domestic and Foreign Patents 
Allowed and Pending. 





American Screw Co., Licensor, Providence, R.1. The Lamson & Sessions Co., Cleveland, Ohio Russell, Burdsall & Ward Bolt & Nut Co., Port Chester, N.Y. 
Continental Screw Co., New Bedford, Mass. National Screw & Mfg. Co., Cleveland, Ohio Scovill Manufacturing Co., Waterbury, Conn. 
Corbin Screw Corporation, New Britain, Conn. Parker-Kalon Corporation, New York, N.Y. Shakeproof Lock Washer Co., Chicago, Ill. 


Pheoll Manufacturing Company, Chicago, Illinois 
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...the ONLY motors with rotor windings 


centrifugally cast of COPPER! 


Fairbanks-VMorse Motors with centrif- 


ugally cast rotor windings of solid cop- 
per are making history. That’s natural. 
Every industry that uses motors has 
long needed the thermal and electrical 
characteristics that only motors with 
one-piece rotor windings of solid cop- 
per can provide. Every motor manu- 
facturer has tried for years to build 
such a rotor. Many made centrifugally 
cast windings of OTHER metals—but 


NOT of copper. 


DIESEL ENGINES 
a Lak FAIRBANKS SCALES 


Then Fairbanks-Morse did it. It took 
time and money. But the result is worth 
the cost. Fairbanks-Morse now gives 
industry a better motor capable of 
standing up under certain conditions 
of severe service that no other motor 
could long endure. This motor reduces 
operating cost. It provides more years 
of trouble-free operation. [t is worth 
investigating if you use motors. Write 
Fairbanks, Morse & Co., Dept. 25, 
600 So. Michigan Ave., Chicago, Ill. 
Branches and service stations through- 


out the United States and Canada. 


7854-EA40.158 


ELECTRICAL MACHINERY RAILROAD EQUIPMENT 


WATER SYSTEMS i aie ta Bs 


WASHERS -IRONERS 





STOKERS 


AIR CONDITIONERS 
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HEN these Master motors are on the job, the 
WY lies: bearings are on the job. For the bearings 
are SihCiP, the same make as the first antifriction bear- 
ing used commercially on an electric motor in 1908. 


It makes no difference to S\LG{F’ Bearings whether 
they’re on a motor that drives a single unit or on a 
motor driving a score of machines. 


Always they assure the maintenance of the initial BUILT BY THE MASTER ELECTRIC CO. 
air gap, the proper positioning of the armature, long 
motor life, and all the other advantages that make 
a motor operate efficiently for a long time at low 
maintenance costs. 


Investigate SXUGIP’s ability to serve you promptly 
and economically with bearings that fit your most 
exacting requirements. 1617 


SAESIP INDUSTRIES, INC., PHILADELPHIA, PA. BALL & ROLLER BEARINGS 
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-) FASTENER UNITS! 


CAN BE USED IN HOPPER FEED DRIVERS 














~ 
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AUS SMASHED 


Today, in hundreds of busy metal working plants, 
smart production executives are saving time and 
money by using SEMS Fastener Units in their 
assembly work. This pre-assembled Shakeproof lock 
washer and screw brings many benefits besides the 
time saved in putting the lock washer on the screw. 
These benefits vary according to the type of assem- 
bly work being done but they generally include: 
savings on dropped and wasted lock washers; easier 
driving, particularly in hard to reach applications; 
smoother, faster assembly—fewer delays or ‘‘bottle- 
necks’; and, tighter fastenings because each screw 
always has the correct size and type of lock washer 
to protect it. 


EASIER TO HANDLE — DRIVES FASTER 


CAN'T COME OFF... 


AVOIDS PRODUCTION “BOTTLE-NECKS” 








How much you can save by using SEMS Fastener 
Units can be easily determined through a test pro- 
duction run of a few thousand. Orders for standard 
round head SEMS Units in a large variety of sizes 
can be filled from stock, so write today for price 
list. Start saving with SEMS Fastener Units now! 


Vf Also available with 
Phillips Recessed Heads 


SHAKEPROOF LOCK WASHER CO. 


Distributor of Shakeproof Products 
Manufactured by ILLINOIS TOOL WORKS 
2509 North Keeler Avenue Chicago, Illinois 
Plants at Chicago and Elgin, Illinois 


In Canada: Canada Illinois Tools, Ltd., Toronto, Ontario 
Copyright 1940 Illinois Tool Works 





but Free to Rotate! 





‘SEMS is the registered trade-mark of Illinois Tool Works, manu- 
facturers of Shakeproof Lock Washers. Only Shakeproof Lock 
Washers are used in the manufacture of SEMS Fastener Units. 









“IT wish we could get all 
our speed changes on 
this machine electrically.” 
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HIS new drive takes full advantage of the fact that the 

electric motor is not only a power unit but also pro- 
vides within itself a simple method of speed changing. It 
enables you to get power closer to the place where power 
is needed and to eliminate intermediate speed-changing 
devices. It takes humps and bulges out of your machines 
—aids efficient, streamlined design. 


Starting and stopping are as simple as ringing a door 
bell; speed changing easier than turning a doorknob. 
And there are no limitations on convenience. The start- 
stop button and speed changer can be placed anywhere 
that a wire can be run. Both are so compact that they can 
be grouped with other control elements for the machine. 


And these features help production, too—quick stopping, 
reversing, safe speeds for threading and inching, ample 
Starting torque with smooth acceleration, stopping and 
starting without interfering with the speed setting. 


Ask for Bulletin 307, which gives details 


Reliance Electric & Engineering Co. 
1094 Ivanhoe Road Cleveland, Ohio 


Birmingham, Boston, Buffalo, Chicago, Cincinnati, Detroit, Greenville (S. C.), 
Los Angeles, New York, Philadelphia, Pittsburgh, Portland (Ore.), St. Louis, 
San Francisco, Syracuse (N. Y.), and other principal cities. 


“We can, with the 
new Reliance 
V-S Drive.” 
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RELIANCE 


AN ALL-ELECTRIC 
ADJUSTABLE-SPEED DRIVE 


FOR A-C. CIRCUITS 
Sizes—1 to 15 hp. 


JUNCTION 80x 
WITH 


PT ned ntl eiae 
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D DRIVE 


UITS 
hp. 


JUNCTION 60K 
WITH 
A-C. LINE 


SPEED 
CONTROL 
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RAYDUR weriiices 


For Infra-Red 
Radiant Heat Ovens 


M&W Raydur Baking 
Enamels and Raydur 
Duart Wrinkle Enamels 
have been especially de- 
veloped to ensure best 
results with use of the 
new, quick and conveni- 
ent Infra-red (radiant 
heat) baking process. 


Courtesy Infra-Red-Ray Devices Inc. 


They will bake hard and durable under adequate infra-red 


heat in 15 to 20 minutes, and can be handled for assembly 
30 minutes later. 


Both the smooth finish and wrinkle Raydur enamels are 
available in black, white, and most colors for use on most 


metals and on moulded Bakelite. Their color retention and 
adhesion are good. 


Raydur Baking Enamels are supplied in high gloss and 
semi-gloss smooth finishes; Raydur Duart Wrinkle 


Enamels in grades to form fine, medium, and coarse 
wrinkle patterns. 


Send for full information on these 
latest products of M&W research. 


Maas and Waldattin Co -Niwatk U-9. 


Branch Offices and Warehouses ... 1658 Carroll Ave., Chicago 1228 W. Pico Blvd, Los Angeles 


GEWNEEEEEME PIONEERS IN PROTECTION 


Hammered Metal Effect Now Possible 
with New Hammertone Finish 


Steel and other metals, and also bakelite spatter coat of Hammertone Spatter 
moulded plastics, can be finished to re- Liquid #97. 

semble hammered silver, copper, bronze, 
and other ornamental colored metals by 
using M&W Hammertone, a newly per- 
fected finish. 


This spatter coat forms the distinctive 
Hammertone pattern and is applied by 
means of a special low-cost spray gun 
| recently perfected by Maas and Wald- 
To finish a product with Hammertone, | stein Company. 

first apply a spray coat of Codur Baking 


The use of this special gun eliminates all 
Hammertone Metalustre, of any desired 


difficulties in applying Hammertone. A 
color, and then immediately apply a variety of patterns can be obtained, and, 





( Advertisement ) 
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when a pattern is selected, even an in- 


experienced spray man can repeat it. 


Large surfaces can be sprayed in a verti- 
cal position and baked in standard ovens 
or by infra-red lamps, thus making this 
finish suitable for use with continuous 


production processes. 


SECTIONAL PLATING 
MADE EASY 


To secure attractive decorative effects 
by the sectional plating of gold, silver, 
and other metals, apply Dulac Stop-Off 
Lacquer to the product to be plated, 
through a stencil. The stop-off lacquer 
is easily removed with thinner after 
plating, and the product can then be 
given an overall coat of clear lacquer. 


DUART WRINKLE ENAMELS 
WIDELY USED 
M&W Duart Wrinkle Enamels are 


widely used in metal finishing because 


of the many advantages they offer. 


They can be applied directly to rough 
castings and other metal surfaces so that 


their use greatly reduces finishing costs. 


They are very tough, durable, and re- 
sistant to marring, heat, and the action 
of household chemicals. 


They can be obtained in all colors, in- 
cluding white and pastel shades, and in 
grades that provide a wide range of pat- 


terns, from very fine to very coarse. 


The ability of these finishes to withstand 
heat is shown by the fact that test 
panels have been subject to 420° F for 
150 hours without causing objectionable 
darkening. 

Some manufacturers use a single coat of 
pigmented Duart Wrinkle Enamel, but 
others prefer to apply a base coat of 
clear wrinkle and spray over that a coat 
of M&W Metalustre lacquer. A wide 
variety of attractive effects can be se- 
cured in this way. 


HAVE YOU A SPECIAL 
FINISHING PROBLEM? 


To get the best finishing results at the 
lowest cost per unit, the finish employed 
must be exactly suited to the product to 
be finished, the process by which it is 
manufactured, and the service to which 
it is to be put. 


A great part of M&W’s business consists 
in developing special finishes to suit in- 
dividual manufacturers’ requirements. 
We shall be pleased to serve you. 


MAAS & WALDSTEIN COMPANY 
438 Riverside Avenue, Newark, N. J. 








BILGE PUMP made by the 
Geo. W. Fleming Co. 


Mardi Manufacturing Company’s 
new “MASSAGE MASTER™ 


T IS NO COINCIDENCE that Durez plastics have 
I played an important part in the construction of 
all the electrical products illustrated here. Their 
manufacturers are interested in upping sales, im- 
proving a product, simplifying production. They 
know that Durez is “made to order” for modern 
product development and improvement! 

Durez can bring these same advantages to your 
product—can impart new beauty of design and 
finish, and reduce weight. With its almost unlim- 
ited design possibilities and ease of molding it can 


simplify your production—even eliminate various 


costly steps in manufacture and assembly. 


If you want a better material to create a new 
product or rejuvenate an old one, 
why not find out what Durez can 
do for you? What it has done for 
other progressive manufacturers 
is described in a new booklet, “It’s 
A New Business Custom.” For 
your copy write— 

DUREZ PLASTICS & CHEMICALS, INC. 

689 WALCK ROAD NORTH TONAWANDA, N. Y. 


DUREZ PLASTICS & CHEMICALS, INC. 


PLASTICS THAT FIT THE JOB 
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A Wealth of Valuable 
Data about Resistors, 
Rheostats, Tap Switches 
and their Applications 


IT’S MORE THAN A CATALOG— it’s a 
complete, handy reference on the use of 
resistors, rheostats, and tap switches in the 
control of motor speed, of heat and light, 
of signal and supervisory circuits—in 
products and machine tools—in labora- 
tories, maintenance and production—and 
in electronic devices. 


86 PAGES TELL EVERYTHING! 


Valuable Engineering Data! 
Complete Dimensional Drawings! 
Manual of Resistance Measure- 
ments! 
Handy Reference Tables! 
Practical Application Information! 
x Wide Range of Stock Units and 
Special Units in Resistors, Rheo- 
stats, Tap Switches, Chokes and 
Attenuators, for Industrial, Preci- 
sion and R. F. Applications. 
Describes New Products! 
Covers the Most Complete Line! 
Tells How to Select the Right Units! 
Helps You Plan Special Units! 
Saves You Time, Effort and Money! 


THERE’S NOTHING LIKE IT! 
oa | : It’s truly an encyclopedia of 
new oe helpful information—an invalu- 
able guide packed full of tangible, 
usable data for engineers, pro- 
duction managers, and purchas- 
ing departments! 


Clip this coupon to your com- 
pany letterhead or write us on 
company stationery giving your 
name and position. Catalog 40 
will be sent to you at once 
without obligation. 


OHMITE MA 


{ 


NUFACTy 
rs RING 
| 4806 Flournoy Street, Chicago 7 : "I 


Please Sen 


d Car: 
atalog 4 
8 40. No Obligar; 
me &ation. 
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Individual Name 


Position Or Tit] 
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Address 
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RHEOSTATS *« RESISTORS +« TAP SWITCHES 




































NATION-WIDE 
SERVICE THROUGH ' 
es 253 
SELECTED DISTRIBUTORS 





“* 


PRECISION PRODUCTS 


This catalog can easily save hours of inquiry and letter writing 
delays. It may be a replacement you need for maintenance of 
equipment. It may be a specific part for test and experimental 
work in engineering laboratory. Or it may be a part that will be- 


come a fundamental of some product you plan to put into production. 
Mallory manufactures a complete line of approved precision prod- 


ucts that have innumerable applications in the aeronautical, auto- 


motive, electrical, geophysical, radio and industrial fields. It would 





be impossible to enumerate these products here; but they are ready 
for reference when you have the Mallory Catalog at your elbow. 


Be sure that your engineering and designing departments know 
that the Mallory Catalog is available. They will find it especially 


helpful. Mallory’s organization of 253 selected distributors gives 


+N : splendid service. Each distributor is a leader in his community, 
nd for it catalog maintains adequate warehouse stocks and has a staff well trained 
Se mallory to serve your needs. 
1949 ved Write today for the Mallory Catalog of Approved Precision Prod- 
A pro . , c PI 
of P roducts ucts. It will be sent promptly, along with the address of the 
igion P distributor nearest you. 


M PR. MALLORY & CO. inc. M4 P. R. MALLORY & CO., Inc., INDIANAPOLIS, INDIANA © Cable Address—PELMALLO 


Serves the Aeronautical, Automotive, Electrical, Geophysical, Radio and 





Industrial Fields with... Electrical Contacts, Welding Electrodes, Non- 
Ferrous Alloys and Bi-Metals...Rectifiers, Dry Electrolytic Capacitors, F.P. (Fabricated Plate) Capacitors, Vibrators, Vitreous 


Resistors, Potentiometers, Rheostats, Rotary Switches, Single and Multiple Push Button Switches, Electronic Hardware. 
3 ip 
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Executives, product designers, engineers . . 


AND 
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NEW PRINTED MATTER -CATALOGS 


CRABS 464 


AGE OS 





Ses 


AND 


. all those responsible for product development . . . 


may promptly secure any of the items listed here. Simply check those desired and mail the card 


VERTICAL MOTORS 9-01 


Vertical solid- and hollow-shaft induction 
motors, the former for such applications 
as pumps, fans, blowers, machine tools, 
etc., and the latter for requirements of 
deep-well turbine pumps. Also single- 
phase vertical units up to 5 hp. for cen- 
trifugal and turbine pumps. Construction 
features, advantages and uses described 
in detail. General Electric Co. 


CONTROL UNITS 9-02 


Function, application and importance of 
thermostats, limit, fan, hot water, pres- 
sure, vapor, vacuum and primary controls 
to efficient heating system operation. Con- 
tains three sections: descriptions and il- 
lustrations, and simple specification ta- 
bles; wiring diagrams plus essential ap- 
plication, installation, operation and ad- 
justment information; and engineering 
and service data. Perfex Corp. 


PLUGS, SOCKETS 9-03 


Line of sockets, plugs and connectors, 
coaxial cable and connectors as well as 
insulators and insulating materials—their 
properties and fabricating methods—for 
the electrical, radio and aircraft indus- 
tries. American Phenolic Corp. 


SNAP RINGS 9-04 


Snap, bearing, lock and retainer rings for 
specification in transmission and power 
equipment. Highly illustrated, it includes 
story of ring development, care used in 
preparation of steel sections, specifications 
for design, engineering information on 
snap ring stresses, assembly and disas- 
sembly of snap rings, recommended rings 
for use as housing shoulders, on shafts 
and in connection with snap ring bear- 
ings, and conversion tables. Reliance 
Spring Washer Div., Eaton Mfg. Co. 


COMMUTATORS 9-05 


Size and price listing of commercial type 
commutators for high speed electric drills, 
vacuum cleaners, fans, washing machines, 
food mixers, floor sanders, etc. Also 
automotive and vertical face type units. 
Homer Commutator Corp. 


VARIABLE PULLEY 9-06 


Variable speed pulley, unmounted or 
mounted in adjusting brackets, - with 


SEPTEMBER 1940 


sheave-and-sleeve assembly on stub shaft 
in maximum pitch diameters of 6% and 
3% in. Dimensions, construction and lu- 
brication features, mounting instructions 
and belt data. Speedmaster Co. 


FLEXIBLE COUPLINGS 9-07 


Three types of flexible couplings with 
complete engineering factors, selection ta- 
bles and instructions for installation and 
lubrication, together with information on 
revolving and stationary casings. Link- 
Belt Co. 


NUTS AND BOLTS 9-08 


Square and rectangular welding nuts and 
bolts with square, rectangular, sheared or 
other special heads for fastening by re- 
sistance welding. Dimensions of stock 
and production sizes; recommended ar- 
rangement of electrodes. Ohio Nut & 
Bolt Co. 


SMALL MOTORS 9-09 


General purpose motor with flat sides so 
as to occupy minimum mounting space 
in adding and sewing machines, check 
writers and other light duty drives. Con- 
struction features, dimensions, specifica- 
tions, applications. Westinghouse Elec- 
tric & Mfg. Co. 


CONNECTOR GUIDE 9-10 


Series of charts for the proper selection 
of electrical connectors for given condi- 
tions. Method for making a survey of 
existing conditions of electrical connec- 


tions. Advantages of using the various 
types of connectors. Burndy Engineer- 
ing Co., Inc. 


PRECISION SWITCH 9-11 


Basic design data showing the simplicity 
of a light-pressure, quick-action switch 
are supplemented by stroboscopic photo- 
graphs illustrating the results derived 
from the reverse-action, cross-center prin- 
ciple of its spring member. Full-size 
dimensional drawings of 16 styles in 
which this switch is available. Mu- 
Switch Corp. 


MAGNETIC STARTERS 9-12 


Across-the-line type magnetic motor 
starters with ball-bearing, suspended 
magnet for single-phase and squirrel cage 
induction motors and as primary control 
for wound rotor induction motors. De- 
scription of mechanism, overload heaters 
and relays, dimensions and applications. 
Colt’s Patent Fire Arms Mfg. Co. 


MOTORIZED REDUCERS 9-13 


Engineering data, dimensions, weights, 
selection tables and price list for motor- 
ized helical speed reducers. Combined 
motor and reducer in one unit has ad- 
vantages of compactness, lower cost and 
elimination of independent supports, sav- 
ing floor space. D. O. James Mfg. Co. 


INSULATED WIRE 9-14 


High-grade, synthetic-insulated wire and 
cable, with a single covering that serves 


@ No Cost or obligation. Just circle the publications you want. 
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the dual purpose of an insulation and a 
finish, for all low voltage wiring jobs 
where conditions are severe. Gives in- 
formation on numerous types available, 
their applications in various industries, 


outstanding features and sizes. General 
Electric Co. 
PUMP CONTROLS 9-15 


Folder of six bulletins covering pressure 
type controls for elevated tank systems; 
multiple-circuit float switches; single-pole 
float switches; programming float 
switches; automatic water and air con- 
trols for pressure tanks; accessories and 
parts. Automatic Control Co. 


POLYPHASE MOTORS 9-16 


Polyphase, squirrel-cage, induction mo- 
tors, % to % hp., designed especially for 
constant speed applications requiring nor- 
mal or high torque characteristics. Con- 
struction and mounting details, applica- 
tions and a complete table of outline di- 


mensions for all frame sizes. Westing- 
house Electric & Mfg. Co. 
AMMETER 9-17 


Multi-range, clip-on ammeter for instant, 
accurate current readings without neces- 
sity for opening circuit or shutting down 
equipment tested. Ferranti Electric, Inc. 


RADIO TRANSFORMERS 9-18 


Components used in broadcasting station 
equipment including audio, modulation, 
filament, auto and plate transformers, 
filters and line equalizer, and modulation 
reactors. Thordarson Electric Mfg. Co. 


CONTROLS 9-19 


Instruments for use in the automatic 
heating, refrigerating and air condition- 
ing industries for the controlling, indi- 
cating and recording of humidity, tem- 
perature, pressure and velocity. Julien 
B. Friez & Sons. 


DC. MOTORS 9-20 


Large dc. motors and control for heavy 
duty drives. Numerous installation views 


@ No cost or obligation. 


BUSINESS REPLY CARD 


No Postage Stamp Necessary If Mailed In The United States 
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show units in operation; design features, 
switchboards and control for use with 
this rotating equipment are also illustrat- 
ed. Allis-Chalmers Mfg. Co. 


ELECTRICAL PARTS 9-21 


Quick reference listing of electrical prod- 
ucts: safety switches, circuit breakers, 
multi-breakers, industrial control equip- 
ment, fuses and accessories, etc. Tables 
for selecting proper safety switch, circuit 
breaker, wire and fuse sizes, cabinet di- 
mensions and knockout data, price list. 
Colt’s Patent Fire Arms Mfg. Co. 


SPRING DATA 9-22 


Fill-in specification sheets outlining in 
full detail the many variable factors in- 
volved in spring design to facilitate the 
checking of existing designs or to assist 
in finding the right spring best suited to 
a new application. Hunter Pressed 
Steel Co. 


CAPACITOR MOTORS 9-23 


Capacitor start ac. motors for gasoline 
pump drives. Describes and illustrates si- 
lent, cool-running rotor, centrifugal 
starting switch, lubrication system, volt- 
age changer and built-in line switch. 
Westinghouse Electric & Mfg. Co. 


CASTING METAL 9-24 


How a versatile cast ferrous metal com- 
bining great ultimate and fatigue 
strength, high yield point and extraordi- 
nary ability to resist abrasive wear has 
improved castings for electrical hardware, 
stoker parts, gears, small tools and other 
applications. Link-Belt Co. 


COLD FINISHED BARS 9-25 


Wide range of cold finished steel bars. 
Chemical analyses, working properties, 
shapes and sizes, suggested applications 
and other data. Joseph T. Ryerson & 
Son, Inc. 


METAL CUTTING 9-26 


Pictorial comparison of the contour saw- 
ing method of removing metal with eight 


Use this postpaid card. 


FIRST CLASS 
Permit No. 45 

(Sec. 510,P.L. &R.) 

New York, N. Y. 














conventional machining methods such as 
shaping, turning, milling, nibbling and 
torch cutting, showing the resultant ad- 
vantages of contour sawing. Continental 
Machines, Inc. 


PRINTING PROCESS 9-27 


Advantages provided by a black and 
white printing process which offers a so- 
lution to the problem of making prints 
with permanent white backgrounds and 
sharp black lines directly from tracings. 
Also line of printing and developing 


equipment for various requirements. 
Charles Bruning Co., Inc. 
RESISTORS 9-28 


Helpful facts on the selection and appli- 
cation of resistors, rheostats, tap switches, 
chokes and alternators. Engineering data, 
handy reference tables, dimensional 
drawings, illustrations, a guide to types 
and uses, and a manual of resistance 
measurements. Ohmite Mfg. Co. 


CONTROL APPARATUS 9-29 


Specifications, dimensions and prices of 
safety switches, lighting panels, circuit 
breakers, range receptacles, wire grips, 
etc. Bull Dog Electric Products Co. 


INFRA-RED LAMPS 9-30 


How, why and where carbon filament 
lamps are used with maximum efficiency 
for infra-red ray radiant energy drying, 
heating, baking and dehydrating proc- 
esses. Typical installations illustrated. 
North American Electric Lamp Co. 


TERMINAL BLOCKS 9-31 


General description, physical dimensions 
and price information on black and brown 
molded terminal blocks for safety in oper- 
ation and flexibility in arrangement of 


control wiring and conduits. Westing- 
house Electric & Mfg. Co. 
PHOTOSWITCHES 9-32 


Series of high-speed controls for indus- 
trial applications such as counting, con- 
veyor control, signal and alarm systems, 
etc.; another series for operation over a 
long range and on small changes of light. 
Also listing of light sources supplied as 
standard equipment. Photoswitch Inc. 


RELAYS 9-33 


Quick selection charts and data on con- 
tacts, coil, mounting, construction and 
applications for ac. and dc. relays, lock- 
ing, stepping, radio, time delay and mer- 
cury relays. Also informative sections on 
solenoids, contact switches, multiple con- 
nector plugs, tap switches, thermostats 
and electric counters. Guardian Electric 
Mfg. Co. 


TUNGSTEN ALLOY 9.34 


Four grades of a copper-tungsten type 
electrode material for spot welding to 
meet electrical and mechanical require- 
ments of various welding problems. 
Cleveland Tungsten, Inc. 
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RING 


“Let's make sure we are using the 


Right Steel!” 


“We can’t afford to take any chances on this job. 


Any production grief is going to eat up the profits. 
The design looks OK, but we ought to be sure 


about the laminations before we start. Let’s talk 


it over with a Carnegie-Illinois sheet specialist. 


Remember the help he gave us last time.” 


HAT’S typical of plant mana- 

gers who have learned to take 
advantage of the services of the Car- 
negie-IIlinois electrical sheet special- 
ists. [hese men are trained to know 
which sheet will give the best per- 
formance, the right electrical proper- 
ties—to specify the proper grade and 
most economical sheet size to use. 


Wa 


They are familiar with such prob- 
lems as annealing and core plating. 
On the job day and night, they will 
stay with you until your trouble is 
licked. And because of their broad 
experience with the production of 
electrical equipment they are often 
able to help you in other ways. 

Why not call in the man from Car- 


negie-I|linois? Problems arising from 
the use of electrical sheets should be 
his worry, not yours. Let him work 
your problem out right in your own 


plant. It won’t cost a cent, and may 


save you a lot of money and produc- 
tion grief. 

Make sure you have specified the 
right steel for your latest design. 


US'S ELECTRICAL STEEL SHEETS 


CARNEGIE-ILLINOIS STEEL CORPORATION 


Pittsburgh and Chicago 


TWE UNITED STATES STEEL BUILDING 


Uss Columbia Steel Company, San Francisco, Pacific Coast Distributors 
dm 


United States Steel Export Company, New York 
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PROTECTING THE PERFORMANCE OF YOUR PRODUCT 


. 8 
All sizes from 5 to a 


200 watts, inductive 


PYateheteaiki “A C O A T I N G S 
FOR FIXED TYPES 


Only in IRC Power Wire Wound Resistors 
are you assured of these four points of 
superiority: 


1 IRC Climate-Proof Cement Coatings provide the 
most dependable protection known today against 
moisture and corrosive atmospheric conditions—the 
most common causes of ordinary resistor failure. 
They assure long, trouble-free performance under any 
climatic condition, anywhere in the world. 


2 These coatings are rugged in texture, dark in color 
—the ideal combination for rapid heat dissipation. 


3 Applied to the resistance windings at low tempera- 
tures, IRC Coatings avoid any chance of damaging the wires 
during the manufacturing process. 


4 Available in 3 different types for specific operating 
conditions, IRC Climate-Proof Coatings provide the utmost 
in protection when your application calls for it—provide a 
cost saving where only normal protection is required. 

Sample resistors supplied to your specifications. 
IRC Resistor Bulletin IV gladly sent upon request. 


POSITIVE-CONTACT BAND 
FOR ADJUSTABLES © 


No more wire breakage or damage when Fe a 


: ; = attached to in- 
you use adjustable wire wound resistors! No a apt Spree at 


more oxidation or corrosion at point of con- Geo uF 
tact! This new IRC Positive-Contact has a . 
silver contact button mounted on a heat-resistant Neh athe ies oo 
stainless steel spring spot-welded to the band. PPR RiP EET I 
Pressure does not vary. Band cannot be adjusted a Ge eae he 
too tightly. Unit is specifically designed for high Riu 
temperatures. Takes the “headaches” out of Oe Le 

using adjustable resistors in any type of 

manufacturing or engineering work. Sample Flexible section per- 

resistor and band gladly supplied to manu- mits easy bending for 


fact £ original ipment. Pe ee mee eet) 
acturers of original equip phic tag ag 
me 


INTERNATIONAL RESISTANCE CO. 


405 North Broad St., Philadelphia, Pa. 
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STOP YOUR BOLTS, NUTS AND SCREWS 
FROM LOOSENING with EVERLOCK WASHERS 


U. S. PAT. NO. 1775705 


You can avoid the costly annoyance of loosened parts by using EVERLOCK 


WASHERS in your assemblies ... The powerful spring tension of every EVER- 

Washer Tongue Detail LOCK WASHER tongue coupled with the bite of its teeth, does the job more 

thoroughly than other types of fasteners .. . Pictured is an enlarged EVERLOCK tongue and a few 

of the different types that are used by the millions on a vast variety of products . . . Service calls due 

to loosened nuts, bolts and screws on equipment where EVERLOCK WASHERS are used, is unknown 
... There’s an EVERLOCK WASHER of the correct type and size for every purpose. 

Immediate Deliveries 
OFTEN OTHER WASHERS HAVE BEEN TRIED, NOW EVERLOCKS ARE SPECIFIED 


THOMPSON-BREMER & CO. sso w.svssaso st, cmaso 
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Characteristics and Applications 
of the DIRECT-CURRENT MOTOR 














Number Three of a series 
on “* How to Select a Small 


Motor for your Machine’ 


Direct-current motors are of three types: 


series, compound, and shunt. This arti 


cle will consider only shunt and com- 


pound motors, which have a larger 
application than series motors because 
of their small variation in speed between 


no load and full load. 


Common Uses 

Shunt or compound d-c motors, like 
split-phase a-c motors, are applicable to 
any machine which requires power at a 
constant speed. They are used on rail- 


road and marine equipment, machine 
tools, control apparatus, and many other 


dev ices. 


Principle of Operation 
Shunt-wound motors have armatures 
with distributed windings and field wind- 
ings of many turns of fine wire on salient 
addition, 


poles. Compound motors, in 


have a few turns of heavy wire in series 


with the armature. Electrical connec- 
tion between armature and field 1s made 
through the commutator in such a man- 


ner that magnetic repulsion acting on 


motors, 


Disassembled view of Bodine Type N,D-C 


motor, Showing commutator and windings 


BODINE ELECTRIC COMPANY e 2256 W. OHIO ST., 


oe 





Bodine 1/40 hp Shunt-W ound, Constant-Speed D-C Motor 


the coils provides a constant turning 


force that rotates the armature. 


Limitations 
The 


motor lies in its use of a commutator. 


main disadvantage of any d-c 
Even the best of motors will occasion- 
ally have commutator or brush trouble, 
if dynamic 
load or frequent reversals are necessary. 
Also, 


motors are 


especially braking under 
because of the commutator, d-c 
generally more expensive 
than a-c motors. 


Advantage 
The principal advantages of shunt and 


Bodine offers D-C Motors with or without SPEED REDUCERS 


Over 3000 Types—1/2000 to 1/6 Hp 


In addition to a full line of d-c 
Bodine also makes 
fractional horsepower a-c and 


or without speed reducers. 


series universal motors of all 
types. These are available with 


CHICAGO 


compound constant speed motors are: 
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Practically constant speed under 
load. 


. No racing or running away at no 


load. Load can be released while run- 
ning without harming the motor. 


. Good starting torque—approxi- 


mately 150% of full load torque. 


. Speed adjustability— Motor speed 


may be increased or decreased by use 
of suitable resistance. 


. Reversibility — Motor connections 


may be interchanged for reverse 
rotation. 
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on its threads! 


Backward turning is NEVER the cause of initial looseness. 


The causes are bolt stretch; wear under the nut and bolt 
head; pulverizing of paint, rust or scale. Correct engineering 
principle calls for a device that compensates for these causes 
to maintain adequate pressure on the threads. Any device that 
“bites in” to prevent backward turning simply reduces the 


, pressure. A KANTLINK Helical Spring Washer is the device that 
Sk cif! AN ! IN maintains adequate pressure on the threads over a long range. 
P TRADE MARK 


HELICAL SPRING WASHERS 
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Timken Bearing Equipped 155-MM gun. 


ZN) De 


Wherever wheels and shafts turn, the extra strength, endurance 
and accuracy of TIMKEN Bearings are facilitating the mechan- 
ization of our military forces ... both in the equipment itself 
and in the precision machinery necessary to produce it. 


THE TIMKEN ROLLER BEARING COMPANY, CANTON, OHIO 


Timken Bearing Equipped =» 
light tank. 


Timken Bearing Equipped 
4-ton truck. } 


a 


Timken Bearing Equipped 37-MM gun. 





Timken Bearing Equipped |'/2-ton truck. 


! 


U.S. military airplanes take off and land 


on Timken Bearing Equipped wheels. The U. S. Navy uses Timken Bear- 


ings in many kinds of equipment 
afloat and ashore. 





U. S. Army Engineers 
, use a wide variety of 
Timken Bearing 

Power for U. S. war Equipped machines. 


birds—Timken Bearing 


Equipped engines. ' mY =" Millions of dollars 
ie ee - worth of Timken Bear- 
2 & ing Equipped precision 
machine tools will 
speed up our vast de- 
fense program. 
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Helpful suggestions by Chief Engineer Ritzert of 


Dayton Rubber. 


WHAT SOME DESIGN-ENGINEERS LEARNED ABOUT 


PLASTICS. . 


42 


As shown in specific case nbd 


TAPES FOR EVERY INSULATION AND PRODUCTION 


Here they are; cotton, paper, aaa me silk with and without impregnants 


TO PREPARE METAL SURFACES FOR FINISHING AND 


ASSEMBLY 


Cleaning agents 


50 


that aid in making shies iidiaied 


ELECTRICAL CONTROLS OVER FLOW OF GASES AND 


LIQUIDS 


Valves of many kinds and every type. 


REFRIGERATOR CABINET SEALING IS HIGHLY IM- 


PORTANT 


Westinghouse Manager of Merchandising Engineering Asbausgh tells why. 
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Opportunities that enable the product 
maker to keep well-informed. 


Engineering Details 
That make products, large and small, 
better ones. 


As the Editor Sees It. . 


Design of The Month.... 


In recognition of outstanding accom- 
plishment, in a new product. 


New Designs—A\pplications. ... 
A auick review of what's new. 


TO APPEAR IN 


Next month. The Sixth Annual ELECTRI- 
CAL MANUFACTURING Product Design 
Number, reporting upon the results of the 
1940 ELECTRICAL MANUFACTURING 
Product Design Contest. With emphasis in 
feature articles of significant executive, 
engineer, designer and collaborative view- 
points in product development. Publica- 
tion of the award-winning entries 


Which Magnet Wire? With many types of 
insulation from which to choose, where and 
how will the alert engineer match product 
needs and specifications? 


New Parts, Equipment, Materials 
and Finishes : 
To make better products. 


Motor Specifications 
For designed-in applications. 
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News of men and companies 


Classified Index 


To the makers of materials, finishes, 
parts and equipment 
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LATER ISSUES 


What Materials To Specify For Gears? 
Todays gear are available in bewildering 
variety in ferrous and non-ferrous metals, in 
laminated and solid non-metals. Which 
material for what service? 


If It Is High Torque Motors You Want. 
Recent progress in the skillfully-engineered 
offerings of various motor makers greatly 
simplify the gaining of motors with improved 
starting characteristics under load. 


Small-Travel Switches of the mechanical and 


mercury-pool types for accurate machine 
controls. 




































THE TEST OF TIME 


Westclox 
Ben Hur 


1 DIE CASTING ON THE JOB SINCE A | — RESULTED IN THE USE OF 4 IN 1940 


—KEEPS DIE CASTINGS ON THE JOB 


The first use of ZINC Alloy Die Castings 
by a product designer is often prompted 
by an effort to lower manufacturing costs. 
It is the test of time, however, that keeps 
die castings on the job and sets the de- 
signer to finding other parts that can be 
converted. 

A highly regarded clock manufacturer, 
for example, employed a ZINC Alloy Die 
Casting for the first time in 1927— as the 
base on the clock shown at the left. The 
experience gained with this application 
resulted in a wider use of die castings on 
all succeeding models. The latest clock 
produced by this manufacturer has 4 ZINC 
Alloy Die Castings, including the base, 
bezel, and side posts — just about all the 
parts that could be die cast. 

Your manufacturing problems may be 


far removed from those of a producer of 
clocks, but this is only one among hun- 
dreds of similar case histories of die casting 
acceptance in widely varied fields. If you 
are not thoroughly informed on the physi- 
cal and economic advantages offered with 
ZINC Alloy Die Castings, we suggest that 
you consult a commercial die caster — or 
write to The New Jersey Zinc Company, 
160 Front Street, New York City. 


This advertisement is the ninth of a series. Copies of those 
preceding gladly mailed on request. 





The Research was done, the Alloys were developed, and most Die Castings are made with 


99.99 +% 


HORSE HEAD SPECIAL (nator avcny) ZINC 
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Careful study of well-expressed ‘‘do’s and 
donts from authoritative sources is often the 
best approach to a fuller understanding of 
what can be accomplished engineering-wise 
as well as to just how to do it. As chief 
engineer of Dayton Rubber, Mr. Ritzert has a 
wealth of experience in collaboration with 
engineer-designer customers upon which to 
draw. As co-designer of numerous specialized 
V-belt building and processing machines used 
in the Dayton plant he is further qualified to 
speak on this important topic. 


PECIALISTS in any particular field of mechan- 

ical endeavor like to feel that factors of close 

interest to them, and those that affect the design 
or performance of an existing or projected mechanism 
as a whole, are of paramount importance to the engi- 
neering-design. That's natural, even though one’s en- 
thusiasm over a pet whim or “specialty” may serve to 
dominate the really major issues. On the other hand, 
however, there is forever needed the “overall look” or 
broad perspective of the problem under consideration 
which experience and training urge if one is to arrive 
at an unbiased solution for a set of given specifications. 
\fter all, the ultimate aim is to create a coordinated 
unit that will function with the highest degree of per- 
formance and efficiency—to avoid the oft-too-many- 
times failing of jobs or mechanisms, due to a misappli- 
cation of one or more individual units making up the 
whole—and the resulting “buck-passing” or shifting of 
responsibilities from one individual to another; from 
one manufacturer to another; from one contract to an- 
other, ete. 

Since nearly any idea or engineering-design must 
originate as a “brain-child”—then take form through 
various stages of development, from designer—to pro- 
duction, the early stages of the development and test- 
ing of any piece of mechanical equipment are highly 
important. The close coordination of all parts enter- 
ing into the design deserves attention and the role that 
the designing engineer must perform calls for many 
fundamental and practical means of accomplishment. 

Thus the engineer-designer is often confronted with 
a number of common problems when he is called upon 
to incorporate within his new product the means of 
driving the mechanism or device which is, step by step, 
taking form on the drawing board. In most instances 
he has at his disposal not only a variety of types of 
power transmission devices from which to select, but 
also a wide range of sizes within the type selected. 

Furthermore, he often finds that these selections are 
necessarily influenced by a number of other factors 
which must be taken into consideration before a deci- 
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sion can be made. For instance, the ever-present space 
limitation: the relative location of the driving medium 
with respect to other parts of the mechanism ; bearing 
load limitations, and many others—all must be studied. 

Too often, in times past, it was common practice for 
the engineer-designer to pay little or no attention to the 
means of driving a proposed mechanism until prac- 
tically all other design details had been worked out. 
Then, rather than change the design, a drive was se- 
lected which would “fit in,” but which in many cases 
proved to be highly unsatisfactory later in service. 

Obviously, any machine is only as good as its drive, 
and for this reason the importance is stressed of giving 
due consideration to the driving means from the mo- 
ment the designer begins to lay out a mechanism. 

Each of the various types of drives have certain lim- 
itations beyond which some other form of drive may 
prove to be more satisfactory or perhaps more eco- 
nomical. These limitations are today, generally speak- 
ing, rather definitely recognized and for this reason 
no attempt will be made to outline or discuss their 
relative merits here.* 

Of these various types of drives, however, the V-belt 
has enjoyed perhaps the greatest rise in popularity in 
comparatively recent years. Every designer knows 
what a V-belt is, and its many advantages including 
smooth operation, shock absorbing qualities, cleanli- 
ness, quietness and space-saving featurest; however, 
some of the fundamental principles concerning its use 


* See also “Which Drive—And Why,” ELectricAL MANU- 
FACTURING, February 1938. 

+See “For Maximum Satisfaction With V-Belt And Chain 
Drives,” November 1938. 
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— KEEPS DIE CASTINGS ON THE JOB 


The first use of ZINC Alloy Die Castings 
by a product designer is often prompted 
by an effort to lower manufacturing costs. 
It is the test of time, however, that keeps 
die castings on the job and sets the de- 
signer to finding other parts that can be 
converted. 

A highly regarded clock manufacturer, 
for example, employed a ZINC Alloy Die 
Casting for the first time in 1927— as the 
base on the clock shown at the left. The 
experience gained with this application 
resulted in a wider use of die castings on 
all succeeding models. The latest clock 
produced by this manufacturer has 4 ZINC 
Alloy Die Castings, including the base, 
bezel, and side posts — just about all the 
parts that could be die cast. 

Your manufacturing problems may be 


far removed from those of a producer of 
clocks, but this is only one among hun- 
dreds of similar case histories of die casting 
acceptance in widely varied fields. If you 
are not thoroughly informed on the physi- 
cal and economic advantages offered with 
ZINC Alloy Die Castings, we suggest that 
you consult a commercial die caster — or 
write to The New Jersey Zinc Company, 
160 Front Street, New York City. 


This advertisement is the ninth of a series. Copies of those 
preceding gladly mailed on request. 


The Research was done, the Alloys were developed, and most Die Castings are made with 
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best approach to a fuller understanding of 
what can be accomplished engineering-wise 


As chief 
engineer of Dayton Rubber, Mr. Ritzert has a 


as well as to just how to do it. 


wealth of experience in collaboration with 

engineer-designer customers upon which to 

draw. As co-designer of numerous specialized 

V-belt building and processing machines used 

in the Dayton plant he is further qualified to 
speak on this important topic 


PECIALISTS in any particular field of mechan- 

ical endeavor like to feel that factors of close 

interest to them, and those that affect the design 
or performance of an existing or projected mechanism 
as a whole, are of paramount importance to the engi- 
neering-design. That’s natural, even though one’s en- 
thusiasm over a pet whim or “specialty” may serve to 
dominate the really major issues. On the other hand, 
however, there is forever needed the “overall look’’ or 
broad perspective of the problem under consideration 
which experience and training urge if one is to arrive 
at an unbiased solution for a set of given specifications. 
After all, the ultimate aim is to create a coordinated 
unit that will function with the highest degree of per- 
formance and efficiency—to avoid the oft-too-many- 
times failing of jobs or mechanisms, due to a misappli- 
cation of one or more individual units making up the 
whole—and the resulting “buck-passing” or shifting of 
responsibilities from one individual to another; from 
one manufacturer to another; from one contract to an- 
other, etc. 

Since nearly any idea or engineering-design must 
originate as a “brain-child”—then take form through 
various stages of development, from designer—to pro- 
duction, the early stages of the development and test- 
ing of any piece of mechanical equipment are highly 
important. The close coordination of all parts enter- 
ing into the design deserves attention and the role that 
the designing engineer must perform calls for many 
fundamental and practical means of accomplishment. 

Thus the engineer-designer is often confronted with 
a number of common problems when he is called upon 
to incorporate within his new product the means of 
driving the mechanism or device which is, step by step, 
taking form on the drawing board. In most instances 
he has at his disposal not only a variety of types of 
power transmission devices from which to select, but 
also a wide range of sizes within the type selected. 

Furthermore, he often finds that these selections are 
necessarily influenced by a number of other factors 
which must be taken into consideration before a deci- 
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sion can be made. For instance, the ever-present space 
limitation: the relative location of the driving medium 
with respect to other parts of the mechanism; bearing 
load limitations, and many others—all must be studied. 

Too often, in times past, it was common practice for 
the engineer-designer to pay little or no attention to the 
means of driving a proposed mechanism until prac- 
tically all other design details had been worked out. 
Then, rather than change the design, a drive was se- 
lected which would “fit in,” but which in many cases 
proved to be highly unsatisfactory later in service. 

Obviously, any machine is only as good as its drive, 
and for this reason the importance is stressed of giving 
due consideration to the driving means from the mo- 
ment the designer begins to lay out a mechanism. 

Each of the various types of drives have certain lim- 
itations beyond which some other form of drive may 
prove to be more satisfactory or perhaps more eco- 
nomical. These limitations are today, generally speak- 
ing, rather definitely recognized and for this reason 
no attempt will be made to outline or discuss their 
relative merits here.* 

Of these various types of drives, however, the V-belt 
has enjoyed perhaps the greatest rise in popularity in 
comparatively recent years. Every designer knows 
what a V-belt is, and its many advantages including 
smooth operation, shock absorbing qualities, cleanli- 
ness, quietness and space-saving featurest; however, 
some of the fundamental principles concerning its use 


* See also “Which Drive—And Why,” ELectricAL MANu- 
FACTURING, February 1938. cos 

+See “For Maximum Satisfaction With V-Belt And Chain 
Drives,” November 1938. 
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RIVE catalog excerpt, showing typical listing 
of related factors as involving a few of many 
specifically identified catalog numbers. 


either have not, upon occasion, been generally under- 
stood or have not been given proper consideration. 

Practically all manufacturers supplying \-belt drives 
have set up and listed in their catalogs so called “stand- 
ard drives” from which nearly any practical combina- 
tion of speed ratios, pulley diameters, capacities and 
center distances may be selected; however, it is the 
purpose of this article to point out, with as little tech- 
nical discussion as possible, some of the things which 
should be considered by the designer long before his 
design has progressed to the point where he is ready 
to make a selection from a drive catalog. 

Considering all of the following from a V-belt drive 
viewpoint, the designer probably will want to know : 

1. What motor speed shall I use? 

2. How much space will I need for the drive? 

3. Which would be the best location for the drive? 

4. In order to calculate bearing loads, what belt ten- 
sion must be provided for? 

5. Should an automatic belt tensioning device be 
used ? 

6. Will it be possible to adequately protect the drive 
if excessive heat and oil are encountered in service ? 

7. Have I given adequate consideration to the ready 
accessibility of the drive? 

8. Capacity of drive variable speed. 

With the more common questions enumerated with 
which the designer is faced, a brief discussion of eac 


in turn may be found helpful, 


Motor Speed. Given or knowing the desired speed 
of the driven shaft, it will usually be found most eco- 
nomical to use the highest standard motor speed to 

A 







(a) Give a belt speed of between 3000 and 4000 ft. 
per min. 

(b) Allow the use of pulleys which are no smaller 
than catalog recommendations. 

(c) Not require so high a ratio as to make the 
larger pulley too cumbersome. 

Space Requirements. The space required depends 
of course upon the pulleys and belt length selected. 
Once the pulley diameters have been decided upon the 
designer may select any one of a number of standard 
belt lengths for any practical center distance. While the 
recommendations of various manufacturers may vary 
somewhat, it is generally an accepted rule to use, as a 
minimum, a center distance at least as great as the 
diameter of the larger pulley. As an approximate max- 
mum, use a center distance no greater than the com- 
bined diameters of the two pulleys. Obviously these 
limits are given only as a guide, the underlying theory 
being based on are of contact in limiting the minimum 
center distance. If too great a center distance is used, 
excessive whipping of the belts may result, especially 
at the higher belt speeds. 

Oftentimes, it may be desirable from the engineer- 
designer’s point of view, to use as little space laterally 
(face width) as possible in order to fit in with other 
parts of a design. In this case the designer must rely 
largely upon good judgment, and consider the ad- 
vantages and disadvantages of various possible pulley 
combinations, any one of which would be satisfactory 
from a drive viewpoint. For example, it might be a 
question of using smaller pulleys and more belts or 
larger pulleys and less belts. Naturally, the latter com- 
bination would require less face width, but the larger 
pulleys might be objectionable. Again, the larger pul- 
levs might result in excessive belt speed and could not 
be used for this reason. 

It is also sometimes desirable to consider one of sev- 
eral belt cross-sections. If excessive belt speed is not 
encountered, it might be possible to use a fewer num- 
ber of belts of a larger cross-section, which under cer- 
tain conditions may provide the same horse-power ca- 
pacity in a smaller face width space. By referring to 
the drive catalog and making comparisons between the 
hp. ratings and space required for the various cross- 
sections, the most advantageous combination can be 
easily determined. 

Location. To discuss just this one subject thor- 
oughly in all its phases would require a book in itself, 
hut it is the hope of the author that in this limited space 
the following remarks may be found helpful. 

In the vast majority of V-belt drive applications 
ere 1s very little choice in the matter of choosing a 


-BELTS are readily identified for some specifica- 
tion considerations by standard cross sections, 
as here shown for (A) standard duties (B) lighter 


powered drives. 
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location for the drive. This is especially true of the 
numerous domestic appliances such as washing ma- 
chines, electric refrigerators, water pumps, ete., in 
which the V-belt drive is the only medium of speed re- 
duction. In such applications the belts usually drive 
directly from the motor to the driven unit, and the 
motor is, as a rule, mounted or suspended as an inte- 
gral part of the machine. As far as the effect upon 
the drive is concerned in such cases, it makes very lit- 
tle difference just where the drive is located and no 
further discussion on this point is deemed necessary. 
In the case of more complex machinery, however, 
the subject of drive location becomes one of extreme 
importance. This is especially true in the field of com- 
paratively large special machinery, machine tools, ete., 
where, due to speed requirements, several stages of 
reduction are necessary. To provide these several 
stages of reduction in the most practical manner, the 
designer must first of all bear in mind one fundamental 





MULTIPLE (A) single 


(B) belt drives are 


matters of transmitted horse- 


power 


principle which, stated simply, is that for a given hp., 
when the speed is reduced, the load is increased, 
or vice versa. This principle applies not only to 
V-belt drives, but to any power transmission device, 
whether it be belts, chains, gears, or what not. Each 
yf these means of transmitting power is most practical 
within a more or less well defined speed range because 
of this principle ; some such as gears * being most suit- 
able for extremely heavy loads at slow speed, and others 
such as V-belts being most suitable at comparatively 
light and medium loads and higher speeds. This state- 
ment does not imply that V-belts are not suitable for 
heavy horsepowers, as they are entirely practical for 
any horsepower requirement ranging from fractional 
up into the hundreds and more. However, it would 
be found to be entirely impractical to use V-belts, for 
instance, to transmit 500 hp. with the belts running at 
say 100 ft. per min. If, on the other hand, the drive 
could be located so as to run at a belt speed of between 













* See also “Fluid Drive Units Link Machine Motors And 
Work,” June 1940 and “Gear Motors May Be What You 


Need” September 1939. 
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1000 and 5000 ft. per min. it would be most practical, 
with the most efficient range found between 3000 and 
4000 ft. per min. 

With the foregoing principle in mind, when more 
than one reduction is necessary, the designer will usu- 
ally find the V-belt drive a convenient means of trans- 
mitting power between the motor and a jackshaft car- 
rying the driving pulley of a second V-belt drive, or 
perhaps between the motor and some other form of 
speed reduction device. 

When more than one V-belt drive is used in this 
way, the second drive usually employs belts and pul- 
leys of a larger size than the first drive. This empha- 
sizes once more the fundamental principle previousl) 
stated that when speed is reduced, the load is increased ; 
therefore larger belts capable of greater load are used 
in the slower speed drive. 

When speed requirements are such that a compara- 
tively slow speed motor is used, the V-belt drive from 
the motor will usually use comparatively large cross 
section belts and correspondingly larger pulleys. The 
larger pulleys provide a more satisfactory belt speed 
and the larger cross-section belts are capable of trans- 
nutting more power per belt, thus requiring less belts 
for the drive. 

Belt Tension. The subject of belt tension in con- 


nection with V-belts is one in which the designer is 
always vitally interested in order to check bearing 
loads. At the same time relatively few designers un- 
derstand the comparatively simple calculations neces- 
sary to determine what the tension of a V-belt should 
be. Much of a technical nature has been written on 
this subject, but the designer is seldom interested in 
this end of it; but rather in the answer to the question, 
“What allowance should I make for tension in figuring 
my bearing loads?” In the following discussion the 
term “tension” will be considered as being “that force 
which tends to separate the two pulleys.” 

To quickly determine the tension necessary for a 
given drive, only four things need be known or con- 
sidered ; 

1. Hp. to be transmitted. 

2. Rpm. of either pulley. 

3. Dia. in. of same pulley. 
+. Proper tension ratio. 


(COMPRESSOR drives are a good test of V-belt 
performance and they have been meeting it 
for years in many well-engineered products. 

























































































Obviously the first three need no explanation; the 


fourth may be defined as the “ratio between the ten- 
sion in the tight side of the belt as compared to the 
tension in the slack side of the belt.” It has been found 
from countless laboratory dynamometer tests that best 
results are obtained from V-belts when the tension 
ratio is within the range of from about 2 to 4, the 
ideal being about 3. The lower the tension ratio, the 
tighter the belt. 

Perhaps the simple calculations necessary to deter- 
mine the tension of a given drive can be illustrated 
best by an example: 

ProspLteEM: Determine the tension ur a V-belt drive, 
the facts concerning which are: A 20 hp. motor, 1750 
rpm., motor pulley 8 in. diam. and desired tension ra- 
tio of 5. 

SOLUTION : First calculate the belt speed or velocity. 

Belt Speed 


Substituting 1750 * & X 0.26 


Rpm. of Pulley * diam. 0.26. 

3640 ft. per min. 
Next calculate the effective pull necessary to trans- 

mit the 20 hp. at this belt speed from the formula: 


hp. x 33.000 
tfective Pull - —., 
belt speed (ft. per min. ) 
20 * 33,000 
Substituting 181 (plus) Ibs. effective 
5640 pull. 


Finally, refer to the following TaBLe or Factors, 
and multiply the effective pull by the factor found 
under the tension ratio 3. 


Tension Ratio ....... 1.5 75 20 -225.250 
PMN ioe. A cae direct -b ac 5.00 366 3.00 2.60 2.33 
Tension Ratio ....... 275 3.0 S29 “890° 37> 
QO i ae Z44 200 WSs -L80: 1:72 
Tension Ratio ....... 400 4.25 4.50 4.75 5.00 
PRN ae ee cree i666 16l  tS7 2:53 1.56 

‘Total tension 181 lbs. * 2.0 = 362 |b. for the 


drive, regardless of the number of belts used. The 
designer can then select bearings intelligently, allow- 
ing of course a reasonable factor of safety as recom- 
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OME characteristic V-belt drives. 
duty production equipment. B—Resourceful 
handling of multiple shaft requirements C—On 
a machine tool. D—lIn heavy duty pumping service. 
















A 


In heavy 


mended by the bearing manufacturer. The total ten- 
sion figure is also useful in calculating shaft size nec- 
essary to resist deflection. 

While a tension ratio of 3 may be considered aver- 
age good practice, there are cases where a figure much 
lower than this should be used. It is however rarely 
necessary to go below 2, or desirable to go beyond 5. 
The lower tension ratio figures are necessary only in 
cases of extremely long centers, where belts must some- 
times be run rather tightly in order to reduce whipping. 

If the example just given is studied for a moment, it 
will be seen that the formulas given assume that the 
drive is in motion; or in other words, is transmitting 
the calculated load. One is inclined to ask then, “what 
happens if the load varies and it is actually different 
than calculated?’ The answer is this; the tension ratio 
will be different than calculated, but the total tension 
will remain the same. If the actual load is less than 
calculated, proportionately Jess of the total tension will 
be on the tight or pulling side of the drive, and pro- 
portionately more on the slack side, and the actual ten- 
sion ratio would be lowered. 

If the actual load is more than calculated, more of 
the total tension will be on the tight or pulling side of 
the drive, and Jess on the slack side, and the actual 
tension ratio would be raised. 

In the first case, the belts would simply be operating 
tighter than necessary, but no damage to the belts 
would result. 

In the latter case, the belts would be under insuffi- 
cient tension and if the load increased to the point 
where the actual tension ratio became 5 or more, slip- 
page would probably result. In extremely long center 
drives, excessive whipping in the slack side might also 
be encountered. 

Another question which frequently is asked is 
“Assuming that the drive has been calculated for the 
proper tension, how am I to know when the belts are 
adjusted to this tension when the drive is assembled ?” 

In the case of belts being applied by duplicate ma- 
chinery manufacturers in high production set-ups; for 
instance, on an assembly line, some form of simple 
gauge can usually be devised which will indicate the 
proper tension. 
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In the case of the individual drive, there is usually 
no practical means of actually measuring the tension. 
However, the generally accepted practice is to adjust 
the belts “fiddle string” tight. 

Automatic Belt Tensioning Device. In some 
cases provisions for maintaining belt tension may be 
desirable. The decision regarding this usually depends 
upon the class of service of the machine. On such 
things as electric refrigerators or other domestic ap- 
pliances, tensioning devices are customary, and usually 
consist of a swinging motor bracket, sliding base or 
some such similar arrangement. 

On larger equipment especially, the center distance 
is sometimes fixed, and as such it is often desirable to 
use an idler to maintain belt tension. While a flat 
faced idler is occasionally used on the backs of the 
belts, a grooved idler on the inside of the belts is to be 
preferred. It is usually mounted on the slack side of 
the belts near the larger pulley if possible. Generally, 
an idler of this kind is adjusted and locked in position, 
but it may be held in contact with the belts by springs 
or weights, in which case it requires no further atten- 
tion. In no case should the idler be smaller than the 
driving or driven pulley, whichever is the smaller. 

Protecting the Drive. As far as V-belts are con- 
cerned, excessive heat and oil are the two things which 
must be guarded against. While certain types of V- 
belts “run cooler” than others, it might be said that, 


in general, the temperature of the belt under normal 
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operating conditions will be about 30 deg. above the 


surrounding atmosphere. For this reason, a drive 
should rarely be totally enclosed, unless some provision 
is made to ventilate the enclosure. Drives operating 
over ovens or other sources of heat should be given 
special attention to protect them against excessive tem- 
perature. 

As a general rule, the life of a V-belt will be short- 
ened when the belt temperature exceeds 150 deg. F. 
Since the belt temperature may be expected to be 30 
deg. above the surrounding atmosphere this means 
that the temperature of the air in which the belts are 
operating should not be above 120 deg. F. This does 
not mean that V-belts cannot be used at higher tem- 


1c 


peratures, but if they are, maximum belt life should 
not be expected. 

To meet excessive oil conditions there have been de- 
veloped special oil-pre of belts which have been service- 
proven over a period of several years. 


In some classes of equipment the problem of pro- 
tecting belts against oil is a serious one. Each case 
must be diagnosed individually to determine the source 
of the trouble and then handled accordingly. 

Where V-belts must operate under other unfavor- 
able conditions, such as acid fumes, etc., it is best to 
present the problem to the belt manufacturer and _ fol- 
low his recommendations. 

Accessibility. This is also a matter which calls 
for individual consideration in each case, and it is large- 
lv up to the judgment of the designer to decide just 
how important it is to provide accessibility. Often- 
times previous experience with similar equipment in 
service will help decide the question. 

It is always good practice, however, to design equip- 
ment so that belts can be put on or removed without 
too much dis-assembling of the machine. Where out- 
board bearings are used, split bearings and possibly a 
separable coupling near the drive will be found helpful. 

Capacity of Drive: Variable Speed Motors. In 
selecting a drive from a motor or other prime mover 
which operates at variable speed, the capacity of the 
drive must usually be based on the slowest speed. The 
power required at the various speeds should be deter- 
mined, for a drive which is ample at the higher speed 
is often not sufficient at the slowest speed. That drive 
selected should therefore be checked at various speeds 
throughout the range, before final specification. 


ONG-CENTERS or short-centers are entirely 
feasible conditions though not necessarily those 
that could be considered ideal. 
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LASTICS, long and resourcefully integrated with- 
in complete electrically-energized products, have 
so often been discussed upon the basis of what 
they could do that this review of potentialities and op- 
portunities has been built, not upon the more familiar 
approach, but rather upon the highly tangible and 
worthwhile evidences of what plastics have actually 
meant in terms of benefits to those who have liberally 
specified them. It is significant that, within the several 
replies which follow, nearly all important types of plas- 
tics suitable for molding are mentioned and that the 
reasons for their selection are given in most cases. 
George Blessing, Manufacturing and Develop- 
ment Engineer, RCA Manufacturing Company, 
Inc., in referring to those numerous plastics applied in 
the products of his organization, states “Each type is se- 
lected because of some particular property or group of 
properties or because well suited for economy in manu- 
facture, or both. 
ployed, for example, for small dielectric parts and for 


General-purpose phenolics are em- 


some large moldings, such as phonograph record racks, 
for example. Small parts of this type are readily mold- 
ed at low cost in the required shapes and have desirable 
electrical properties. Parts such as record racks, al- 
though somewhat difficult to mold, present a good ap- 
pearance, provide moderate overall cost, and are well- 
suited for performing the function required. The fact 
that no applied finish is needed makes for economy. 

“Where low-loss dielectrics are needed, as in coil 
forms for some of our television sets, the styrol plas- 
tics are used. They have the lowest loss factor of all 
the plastics and are quite readily molded by injection 
methods which, of course, means fast and low cost pro- 
duction, especially for the small parts required. 

“For the production of phonograph records, exten- 
sive use is still made of shellac compounds because 


pis phenolic molded spring barrel with four 


ratchet teeth and recess for spring is molded to a 


thin web and high accuracy. 


L 


OW moisture absorption, dimensional stability, 
smooth lustrous surface and warm surface to the 
touch led to the specification of plastic molding for the 


refrigerator parts here shown. 


“Why do you specify plastics?’’ was the 

question asked of a small but typical list of 

engineer-designers of electrically-energized 

products of various kinds. Here are their 

answers, rich in the invaluable lessons of 
experience. 


What Some Design Engineers 


they are low in cost and are easily molded. A higher 
grade of record, used chiefly for electrical (radio) 
transcriptions, is produced from vinyl resins which are 
easily molded, have little or no tendency to warp, are 
not easily broken and possess long wearing properties 
while also affording a track which results in minimum 
All these are important considerations 
in the radio industry and constitute a sufficient reason 
for extensive use of the vinyl plastic. For radio knobs 
and, in some cases, for bezels, cellulose acetate is used, 
chiefly because of the coloration possible and because 
production, especially by injection molding, is highly 
economical.” 

Manning, Bowman & Company, makers of elec- 
trical appliances, use plastics “chiefly as adjuncts to 
metal for such parts as bases, handles, insulators and 
the like,” according to Vice President H. B. O’Brien, 
of that company, but, he continues, “they serve many 
useful purposes. 


needle noise. 


Their excellent appearance and_ the 
fact that they do not require an applied finish are im- 
portant reasons for their use. The contrast between 
their deep lustre and the higher polish of plated metal 
is helpful in gaining sales appeal in our products. 
“We use chiefly the thermo-setting phenolic plastics 
and mostly those in black, partly because their price is 
moderate but also, and more important, because they 
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are not adversely affected by heat at the temperatures 
attained, and serve also as rather good non-conductors 
of heat. This is important in such items as flatiron 
handles, as is also the fact that the parts can be molded 
in convenient shapes and are usually not subject to 
cracking if properly cured and not abused. Parts can 
be made hollow and provided with metal inserts for 
electrical connection and, of course, the plastics are 
good dielectrics. 

‘Handles and bases on such appliances as toasters 
are conveniently molded from plastics and are readily 
attached to metal parts. They remain much cooler than 
the metal and do not conduct heat to the hands or to 
surfaces on which they stand so rapidly as metals 
would. They thus facilitate handling and help to avoid 


earned About Plastics 





C)NE-PIECE, pre-selector panel for radio broadcast 

receiver. Upon this single plastic molding as a 

chassis are all the other essential parts assembled. 

Good dielectric values, effective identification ele- 

ments, intricacy without cost penalty, surface quality, 

pleasing appearance and strength were factors in 
specifications. 


scorching. Their smooth surfaces do not scratch any- 
thing on which the molded appliance feet or base may 
rest.” 

J. A. Robertson, Chief Design Engineer of the 
Warren Telechron Company, points out that his 
organization makes use of several hundred thousand 
plastic moldings annually, the great majority of these 
being clock cases. In these cases, writes Mr. Robert- 
son, “we use phenolics and ureas in about equal quan- 
tities. Some consideration is being given to the buty- 
rate plastics and to the methyl-methacrylate type. Ace- 
tate plastics have not been considered because it is be- 


lieved that there is danger of sagging under the weight 
of our clock movements. Some cases of cast phenolics 
are used. 

“Molded plastic cases are preferred by us for the 
bulk of our production in what might be called the 
medium price clock field because plastic materials are 
so ideally suited for the economical production of mod- 
ern, clean lined designs. The sharp detail of pleasing 
mass and design can be faithfully produced in thou- 
sands of parts. Suitable fastening lugs molded into 
the case keep external fastenings to a minimum. The 
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GMART and pleasing this clock 

housing comes in walnut, 

ivory and coral and is molded of 
acetate-butyrate. 


parts, as received from the molder, are ready to use 
without additional finishing operations. Accuracy of 
dimensions is maintained so that very simple means of 
assembling can be devised and assembling costs min- 
imized. A wide range of attractive colors can be ob- 
tained in the phenolics and ureas and these are quite 
permanent. The finish is not easily chipped or marred, 
resulting in a minimum of complaints. 

“No moldings are used within our standard house- 
hold clocks. In clocks and timing devices in which an 
electric circuit is opened and closed, so that electrical 
insulation other than that on wires is required, full 
advantage is taken of the benefits obtained by the use 
of molded parts. We select molded plastics for these 
parts because it is possible to obtain in one part what 
would otherwise require an assembly of stamped and 
machined parts. In designing moldings, an attempt is 
always made to have the part perform as many elec- 
trical and mechanical functions as possible. We have 
found the phenolics most suitable for all such applica- 
tions thus far. 

“Multiplicity of use is exemplified by the pre-selec- 
tor in a popular make of motor-tuned radio. A single 
molded part forms the chassis upon which all the re- 
mainder of the device is assembled. It provides elec- 
trical insulation and the guides for selector keys and 
on the face are molded indications for various key posi- 
tions. The whole constitutes a finished panel suitable 
for direct assembly onto a radio cabinet. Another ex- 
ample is a barrel for a small helical spring in which 
the ratchet or “escape” teeth, used for releasing spring 
energy when required, are molded integrally. The 
thick portion of the rim is used to separate the blades 
of an electric switch, and the bore through the center 
provides a suitable bearing. This molding, which in- 
cludes two phenolic-impregnated paper washers, pro- 
vides the necessary insulation.” 

That the use of molded plastics is not confined to 
small parts or to those in which dielectric properties 
are important becomes apparent when one considers 


such units as the Westinghouse domestic refrigerator. 
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WO unusually interesting 

specifications with a single 
product. A—The inner door of 
this refrigerator is molded with 
with a urea face. B—Through 
a transparent acrylic molding 
the conterts of the meat com- 
partment is instantly in view. 





“There are,” says J. H. Ashbaugh, Manager of En- 
gineering of the Westinghouse Merchandising 
Division, “several excellent reasons for using molded 
plastics in our refrigerators. On the inside of doors, 
for example, we employ a laminated molded plastic 
panel faced with urea. The plastic panel being a poor 
conductor of heat, greatly reduces the heat loss through 
this important part of the refrigerator. Since the plas- 
tic is light in weight, it permits of a larger door and 
this gives better arrangement to the interior. The 
smooth unbroken white surface is permanent, sanitary 
and easily cleaned. 

“Acrylic plastic is used for the front of the meat 
keeper. As the molding is transparent, it enables one 
to view the contents of the keeper without removing it 
from the refrigerator. Glass might be used as an al- 
ternative, but would be much heavier and very much 
more fragile. Acrylic plastics, besides being suitable 
for the above reasons, are non-hygroscopic, substan- 
tially unchanging in dimensions and are readily molded 
to the required shape. 

“Cellulose acetate-butyrate plastic is used for drawer 
pulls, thermometer, control and exterior door handle, 
being chosen largely because it is easily injection mold- 
ed and is much more resistant to moisture absorption 
and distortion than ‘straight’ cellulose acetate. These 
moldings, some of which are in white material, have 
good appearance and they need no applied finish. Some 
small molded phenolic parts are used for hidden ele- 
ments requiring dielectric properties, but are of a type 
too common to require further mention here, except 
to say that they serve their purpose well.” 

Chicago Flexible Shaft Company’s Research 
and Development Engineer, J. Delmonte, is a rec- 
ognized authority on plastics and their application, 
hence it is not surprising that moldings made from 


these plastics have been featured prominently in Sun- 


OR their necessary electrical and mechanical prop- 
erties and because they lend themselves to expres- 
sing design details in an attractive manner, were plastic 


elements specified here. 






beam electrical appliances, among the company’s other 
products. Mr. Delmonte writes that molded plastics 
are used “not only because they fulfill the necessary 
electrical and mechanical requirements, but also be- 
cause they lend themselves to expressing in an attrac- 
tive manner various design details.” He continues, 
“Among the striking examples is the molded handle 
on our line of automatic irons, which not only embodies 
as inserts the terminal connections for lead-in wires, 
but also the means for attachment to the shell of the 
iron. At the same time, the design carries control of 
the thermostatic mechanism through the molded mem- 
ber to a convenient location on the top of the handle. 

“We have used molded housings exclusively on our 
line of portable animal shearing machines and electric 
razors, finding that they not only reduce the weight of 
the units but also, because of the inherently low ther- 
mal conductivity of molded material, appreciably re- 
duce heat transfer from the motor windings to the 
hand. Laminated phenolics are employed in the driv- 
ing mechanisms of both these units to minimize noise 
in operation.” 

Vice President Schellens, in charge of engineer- 
ing for the R. W. Cramer Company, Inc., writes as 
follows concerning the use of a molded part in the 
reset timer which this company produces: “The mi- 
crometer adjusting knob is made from polystyrene 
partly on account of the excellence of finish and ap- 
pearance and partly because the material has a high 
elastic limit and no tendency to chip.” 

Another maker of instruments, the Pennwood 
Company, Inc., reports having made effective use of 
plastics in numeral electric clocks for some time. Wil- 
liam R. Gracey, Jr., Engineer of the company, says: 
“Our latest application of plastics is in the case of for 
the model of clock here illustrated. Cellulose aceto- 
butyrate plastic was chosen for this application because 
it was found to have the required dimensional proper- 
ties where accurate stability of size was required to fit 
a die cast metal base. 


By using injection molding, 

highly desirable economy in the finished product was 

The plastic produces a housing with a lus- 
(Continued on p. 78) 


attained. 
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@ Adjustable 
steel stops for 
the lever arms 
which control 
the motor 
switches on the 
new Hardinge 
High Speed Pre- 
cision Lathes pro- 
vide instant loca- 
tion for speed 
positions and are 
sO arranged as to 
eliminate strains 
upon the elec- 
trical switches. 
Shown in _ this 
view of the mo- 
tor compartment 
in the pedestal 
(from the rear) 
are junction box, 
switches, posi- 
tive stops, con- 
trol levers, motor 
and V-belt driv- 


Ing unit. 
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@ Substituting a photo-electric cell pick up for the more 
familiar phonograph sound system, Philco engineers achieve 
an outstanding departure from tradition. A small light 
source in the phonograph arm head casts a beam of light 
on a tiny mirror swinging freely on an axis above the sound- 
track floating jewel. As the latter responds to sound 
track variations the reflected light beam impinges on a small 
photo cell likewise mounted on the arm head. The 
mechanical displacements of the track are thus transmitted 
as electrical impulses. Longer record life. Greater fidelity 
of reproduction. No surface scratchings. Long life for 


the jewel-needle. 


@ For one-millionth of a second radiographs. With this 
circuit, and a new cold cathode ultra high-speed X-ray tube, 
Research Physicist C. M. Slack of the Westinghouse Lamp 
Division's research laboratories extends the usefulness of 
X-ray science into a wide, new realm. Possible are X-ray 
motion pictures and studies of the internal strains in rapidly 
moving parts of motors and machinery. A—High-voltage 
transformers for charging capacitors through rectifiers. Timing 
circuit is broken at B, a negative charge on grid of thyratron 
C is dissipated; capacitor D discharges through primary of 
induction coil E. This voltage is added to that of the capa- 
citors causing spark gap F to break down, and activate X-ray 
tube. Total voltage is then between negative electrode or 
cathode G and auxiliary electrode H. Cold emission work- 
ing across this narrow space causes electrons to be puiled 
from the cold metal of G to H. As current starts, voltage 
between G and H diminishes, and electron stream from 
cathode hot spot on G is diverted to anode |, focused by H. 
X-rays generated at | by impact of electron stream. Diminution 
of voltage is caused by choking action of high resistance J. 
Resistance K is placed directly across capacitors and gap to 
insure breakdown at gap F consistent with its spacing. 





45 




















































| 







































A oo. 
CCN 


B 











HESE untreated cotton tape samples indicate clearly 
the differences in weave and form of commonly 
used types. A—Thickness, 0.005 in., B—O.007 in., 


nes <2.” 7. but ins closer weave. D-Stay binding, 
0.012 in. thick. E—Stay binding, 0.029 in. thick. 


C F—Surgical webbing 0.029 in. thick and (G) non- 


elastic webbing 0.095 in. thick. 


tion, are nothing more than strips of woven fabric of 
widths most conveniently suited to the particular pur- 
pose for which they are to be used. Such strips are 
woven with a selvaged edge, to prevent raveling, and 
may be obtained in widths from '% to 2 in., although 
the 2, 34, and 1 in. widths are most commonly em- 
ployed. Fabric tapes may be woven from cotton, silk 
or linen, the cotton tapes being by far the most gen- 
erally used. An excellent quality of tape is also pro- 
duced by a combination weave of cotton and silk. 

White cotton tape is woven in various finenesses of 
weave to afford varying degrees of body and strength. 
A heavy weave, known as stay binding, is of extra 
mechanical strength while the non-elastic webbing has 
the greatest strength. 

Untreated fabric tape has comparatively low insulat- 
ing properties and is to a more or less degree hydro- 


Tapes For Every Insulation And 


Because there are numerous purposes for 
which electrical tapes must serve, many 
kinds and types based upon various me- 
terials and impregnants have been devel- 
oped. Once more, first-aid-to-the-specifier 
as to what to use, when and where. 


NCONSPICUOUS though it may be, tape is one of 

the essential elements in all kinds of electrical work 

whether of construction or installation. Its impor- 
tance as a construction factor is too great to be over- 
looked since failure of taping may results in short 
circuits, burnouts and other troubles which will often 
result in condemnation of an otherwise satisfactory 
product. Suitable tape is not, therefore, just tape but 
it must be carefully selected for the particular service 
for which it is to be employed since the varieties of tapes 
available compare with the varieties of their uses. 

Tapes are variously classified under names which in- 
dicate the predominant element entering into their com- 
position, as rubber tape; the purpose for which they 
are used, as splicing tape; or they may have some 
arbitrary name adopted by their manufacturer in which 
case their composition should be carefully investigated 
before their adoption. 

In the following survey, consideration is given to the 
principal types of tapes that are in most common use. 

Fabric Tapes, until treated with compounds which 
virtually change their nature to some specific classifica- 
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scopic for which reasons it is employed mainly for stay 
bindings or for the wrapping of coils previous to im- 
pregnation by dipping or vacuum treatment. When so 
used, it is of great importance that the coils so wrapped 
should be thoroughly dried out in the baking oven be- 
fore the insulation is applied.* For these reasons the 
uses of untreated tape are comparatively limited and, 
for most purposes, some form of treated tape is usually 
preferable to the untreated. The term treated is applied 
to fabric tapes which have received one or a number 
of coatings of some type of insulating compound but 
not to a sufficient degree to permit them to be classed 
by the name of the material with which they have been 
so heavily “loaded.” 


* See also “To Get Best Results With Insulating Varnishes,” 
ELECTRICAL MANUFACTURING, July 1940. 


Glass tapes are formed of two different kinds of 
fibers. A—Continuous filament, B—Stable sliver. 
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VARIETIES OF TAPES FOR ELECTRICAL PURPOSES 








DIELEC- RESISTANCE TO 
TYPE COMPOSITION TRIC MOIST- , ABRA- USED FOR 
. STRENGTH | HEAT URE SION OIL 
iat to Plain id aia ee — vo he coils for impregnation—Stay 
| Silk 
t Fee Varnished High High Crs Fair High Transformer coils—Motor coils—Cable 
insulation 
RUBBER 30% Hevea Rubber Good Low High Good Good | Protecting cable joints and terminations 
R bb I t 
FRICTION + vt aca Good Sis Cin a ies fae, wiring—NMotor construction 
wr Paper—cCloth : a ar eee 
A 
idee een ig Fair Fair Fair Low | Low | Coil winding—Steay bindings 
SENSITIVE | Adhesive facing 
CELLU- Celloph 
LOSE Alanbie tealea Good Low Fair Fair Low Stay bindings—Slot insulation—Stop-offs 
Asbestos fiber Wind biected t 5 heat 
asaestos |/Apeweryen | Good | Hish | Low | Low | Low | Widnes sbiegied io evcesve Te 
i — with | 
A | sidings of Paper Armature coils—Turbo generator coils 
MIC ee Silk High High Good | Fair Fair Emergency repairs—End coil insulation 
ellulose 
Windings subjected to excessive heat 
GLASS ee High High High High Good — coils—Ajir-cooled transformers 
pace economy 
RESIN Processed Resin Good Low Good Low Good Splicing—Stop-offs—Acid, alkaline, 
_ | |_| | Wa engwemmee 
paver | lBheepePe” | Good | High | High | Far | Good |Redio maanes ard cait—Tanition eal 





Product Need 


Of the treated fabric tapes, the most commonly used 
is that which has been treated with varnish to improve 
its insulating and other properties. Varnished tapes are 
manufactured from sheets of the treated fabric which 
are slit into tape widths. If this cutting is directly 
across the weave, the tape is known as straight-cut, or, 
if slit at an angle of approximately 45 deg. with the 
weave, it is bias-cut. Buias-cut tapes are preferable for 
most general use due to the facility with which they 
may be wrapped around corners and on irregular wind- 
ings and to their better stretching properties. For this 
reason they are more generally used for hand wrap- 
ping being less used for machine wrapping due to their 
higher cost than the straight-cut which is employed for 
machine application. 

Varnished cloth tapes are made in two colors, yellow 
and black. Of these, the yellow is coated with varnish 


















































containing, in addition to the drying oils, light colored 
resins or gums while the black varnish contains bitu- 
mens such as natural asphalt. The yellow is the more 
resistant to transformer oil although both types have 
good oil resistant properties. The black has a slightly 
higher dielectric strength than the yellow. 

In applying varnished tape to any winding it should 
be borne in mind that the tape itself is far more elastic 
than the varnish with which it is coated. Therefore it 
should be pulled only tight enough to obtain a smooth 
wrapping without straining beyond the elastic limit of 
the coating which will stretch 6 to 8 per cent as against 
about 25 per cent stretch of the tape itself. 

When used out of doors, varnished tape should be 
protected against the weather by an additional covering 
of water-proof taping. The yellow varnished tape pre- 
sents a harder surface than the black and is therefore 
slightly more resistant to abrasion. 

Rubber Tape, of unvulcanized rubber, is employed 
mainly for the insulation and protection of wire splicings 
and terminations in power and lighting wiring of the 
higher voltages. It is generally classed as splicing tape, 
or splicing compound, to distinguish it from those tapes 
having a rubber content which is applied to a fabric 
base. The sheets of rubber are split into strips of 
34-in. width and marketed in lengths of 15 or 30 ft. 

After being wrapped around the wire, this tape forms 
an integral covering which should be protected by an 
outer wrapping of friction tape. Since splicing com- 
pound is almost exclusively employed for line installa- 
tion work it offers but little opportunity for use by 
electrical device manufacturers. Rubberized tapes are 
however used by makers of electrically-energized prod- 
ucts in forms which combine rubber insulation with 
bases of fabrics in which forms they are classified as 
friction tapes. 































































ATERIALS 
offer basic 
characteristics 
of their own, 
too. A—As- 
bestos tape. B 
Cotton. C 


Glass fiber. r 


be. sae 





Friction Tape, outside of the actual construction of 
motors, is probably the most widely used of the various 
types of tapes. It consists of a fabric strip, usually of 
cotton, into which rubber compound is friction calen- 
dered after which it is finished on both sides with an 
adhesive of pure gum rubber. 

The conventional friction tape is manufactured in 
rolls of various lengths in a width of 34-in. For in- 
sulating connections in household appliances, radios and 
other small jobs, it is also obtainable in 3g-in. width 
which is most convenient in small work where splitting 
of the regular 34-in. tape would otherwise be necessary. 

For unusually difficult conditions, such as excessive 
moisture, heat, cold or abrasion, a composite tape con- 
sisting of a combination of friction and rubber tape pro- 
A single 
ply of such tape will withstand a test voltage of 7,500 


to 10.000 volts. 


The conventional friction tape is black but brands are 


vides in a single tape the advantages of both. 


also made in brown, gray and white. The white color 
of friction tape is secured by the addition of a high 
percentage of white filler to the impregnating com- 
pound. This, to an extent, impairs the aging, water- 
proofing, and insulating properties. 

Friction tape is used as a protection and insulation 
for all kinds of joints, splices and connections that occur 
in electrical devices and connections of whatever nature 
that do not permit, as in motor construction, of wind- 
ing and impregnating. It is applied by hand under 
sufficient tension to cause close adhesion and to form 
a satisfactory covering of all exposed wires. It is also 
used as a splicing tape on connections in interior wiring. 

Adhesive Tapes, other than friction tapes, have 
backings of acetate fiber, acetate film, or specially 
treated papers which are coated on one side with a 
pressure-sensitive, non-corrosive adhesive which per- 
mits them to be applied tightly to wires by hand pres- 
sure and requires neither heat nor water for such ap- 
plication. While they may be used for many of the 
sane applications as friction tape, their special service 
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is for binding together the wires of coils and for in- 
sulation between 110 and low-voltage windings. They 
are particularly suited to the fine windings of radio 
transformers, speakers and coils. 

Similar tape is also made of cellophane one side of 
which is given a coating of adhesive of a nature similar 
The advan- 
tage of such tape is its extreme thinness combined with 
When used as stay bindings on coils 


to that used on the other adhesive tapes. 


good strength. 
of wire before they are wound with other tapes it is not 
necessary to remove the cellophane tape since, due to 
its thinness, the windings may be applied directly over 
it without causing appreciable humps in the coil wind 
ings. This of course results in considerable saving of 
time which would otherwise be used up in the removal 
of cotton or other stay bindings. 

Adhesive tapes were originally designed, and are still 
widely used, as masking papers or stop-offs in painting 
products where the paint must be stopped off at clear 
lines of demarkation since they adhere firmly to either 
metal or wood from which they are readily peelable. 

Asbestos Tapes are woven to width from long- 
fiber asbestos yarn which is selvaged at both edges. In 
the preparation of this varn a certain amount of cotton 
is introduced to facilitate spinning on account of the 
smooth surface of the asbestos fibers. The A. S. T. M. 
(American Society for Testing Materials) specifications 
require that asbestos tape shall have an asbestos con- 
tent of 80 to 85 per cent. 

Since asbestos is a mineral it may contain a small 
percentage of magnetic active substances which would 
render it undesirable for certain classes of work espe- 
cially in connection with fine metering devices. Iron 
particles may be present in ferrous asbestos tape which 
may be objectionable under some circumstances. The 
tape is therefore classified as ferrous and non-ferrous 
under its percentage of iron content as follows: 


‘Total iron Magnetic iron 


Max. % Max. % 
Ferrous 6.00 2.00 
Non-ferrous 1.75 0.75 
(Continued on p. 74) 
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SWINGING OVER TO 


DEFENSE PRODUCTS 


BALANCING FACTS 
OF FUTURE STATUS 


EPTEMBER 1940 


Ma Whe ht Sees G ——. 


Alarmed and aroused, the national consciousness has assumed a 
definitely pre-war status manifested in many ways. Manufacturers 
of all kinds of goods normally considered to be the bases of martial 
success are actively re-arranging production schedules and factory 
layouts and intensifying output. Makers of electrically-energized 
products and suppliers of essential component parts not usually con- 
sidered of a war-industry character are similarly engaged, some- 
times in surprising ways. Just how broad the movement is, even 
though now in scarcely more than relatively preliminary stages, is 
evidenced in some of the projects involved. 

One of the best known of electric motor manufacturers is pro- 
ducing propelling machinery for submarines. A maker of furnace 
and temperature regulators is squarely upon an ordnance fire con- 
trol contract. <A linotype firm produces artillery material parts. A 
maker of a diversified line of appliances swings into fire control 
instruments, weapons and airplane parts. A maker of high speed 
printing presses finds itself engaged in the building of recoil sys- 
tems for anti-aircraft mountings. 

All these things, and many others too, in infinite variety and di- 
versity. Skillful hands and efficiently operated machines seeking 
to perform defensive tasks as quickly and effectively as possible 
against spreading forces that are antagonistic to all that peace-time 
courses make desirable. 

Obviously there are extraordinary opportunities and facilities for 
the application of hard-won knowledge and experience to the prob- 
lems of national and mutual well-being from within the field of the 
readership of ELEcTRICAL MANUFACTURING. That already under- 
taken is a portent of what will ultimately be accomplished. 


Nothing less than wholehearted collaboration and cooperation to- 
ward our collective security and continuity as that free people made 
possible by the hardy souls who founded this nation is to be ex- 
pected of the technical and productive resources of makers of elec- 
trically-energized products—in all their infinite variety. However, 
there is no expectation that the pressure of the moment should 
induce business management in any field of endeavor to commit 
suicide, in any form, in an excess of cooperative zeal. Balance 
sheets and income accounts still mean something to the business 
men of America and any program which overlooks the future of 
the individual enterprise involved will be a poor one indeed. That 
is why it is so important that amortization factors, profits limita- 
tions, non-cancellable provisions of contracts, payment plans and 
labor clause elements are so important to watch at this particular 
stage of the program. 

So much of the reserve force and resources of ownership and 
management in industry has been partially dissipated or impaired 
in the last few years that only a realistic approach to a difficult 
future period will enable an outcome that will insure survival, how- 
ever defined in terms of either national or individual interests. 
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lo Prepare Metal Surfaces 


For Finishing And Assembly 


KFFECTIVE removal of oils, 


compounds, oxides, fire scale, rust and similar 


greases, drawing 


materials from metal product parts before electro- 
plating, enameling, painting, Japaning, lacquering, etc., 
is essential where long wearing, closely adhering and 
fine appearing finishes are desired. Alkaline detergents, 
solvent cleaners, soaps and similar compounds are 
widely used to provide chemically clean surfaces on 
steel, cast iron, aluminum, zinc, lead, copper, bronze, 
etc. These materials may be used in soak or immersion 
tanks, electrolytic tanks, spray and cascade type power 
washers, high pressure spray guns and similar equip 
ment, or, in some cases, applied manually. 

The exact type of cleaner to be employed for a spe- 
cific application involves full consideration of the many 
variables which enter into metal cleaning operations. 
These may include such factors as the chemical or 
physical variations in the base metal, methods of clean- 
ing and type of equipment used, variations in the clean- 
ing cycle—some materials may be cleaned immediately 
after the prior operation, while the cleaning of others 
may be delayed for several weeks—, and variations in 
the type of oil, grease or dirt to be removed. 


ALKALINE CLEANERS IN MANY FORMS 


LEANING compounds which contain varying per 

centages of caustic soda, soda ash, trisodium phos 
phate, silicates, etc., are known as alkaline cleaners. 
They sometimes contain soaps, sulphonated alcohols, 
or sulphonated oils which act as surface tension reduc 
ing, or wetting, agents. .\ good wetting agent aids 
the cleaner in quickly forming a film about the dirt 
particles, and thus helps to loosen them from the metal 
surface being cleaned. Where a cleaner containing soap 
is used, however, the metal should be rinsed directly 
in hot water in order to prevent the formation of a 
congealed soap film. Alkaline cleaners are generally 
classified as light, medium and heavy duty, depending 
on their total alkalinity readings. 

Light duty cleaners are commonly used for mainte 
nance cleaning purposes. They are not harmful to the 
hands or clothing of the user, and are often employed 
for aluminum cleaning as they do not attack the metal 
surface. Medium duty cleaners usually do not contain 
a high percentage of caustic soda. They are used to 
remove mineral oils or grease together with small per 
centages of saponifiable matter from both ferrous and 
non-ferrous metals. They clean by emulsification and 
have a long life in solution. Heavy duty cleaners have 
a higher percentage of caustic soda and clean by sapon 


ification with but little emulsifying action. They are 
used exclusively for cleaning ferrous metal parts where 


much saponifiable matter must be removed. 
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Many types of alkaline detergents, solvents, 
acids, soaps and similar metal cleaning com- 
pounds are available for preparing component 
parts of various electrically-energized products 
for the application of final finishes. Quick- 
acting, efficient and economical, they offer a 
ready solution to the problem of obtaining 
chemically clean metal surfaces 


Solutions containing alkaline detergents may be used 
in immersion tanks, in electrolytic cleaning tanks, or in 
mechanical washing machines which utilize high spray 
pressures and nozzle direction control. When used in 
immersion tanks, alkaline solutions depend directly upon 
hand agitation for their cleaning action. This opera 
tion 1s inclined to be slow and requires a high con 
centration of the cleaning compound. To hasten the 
cleaning cycle, mechanically agitated work rods are 
often employed in the tank. Electrolytic cleaning per- 
mits the use of solutions having a fairly low concentra- 
tion as compared with still solutions, and considerably 
reduces the time of the cleaning operation. In this 
process, the tank employed is usually made of low car- 
bon steel with welded seams. The cleaning action of 
the electric current is directly proportioned to the con- 
ductivity of the solution. Liberation of hydrogen and 
oxygen bubbles assists materially in removal of the 
grease and dirt by the mechanical agitation which is 
caused, and this action continually brings fresh clean- 
ing solution to the surface of the work and accelerates 
the cleaning. 

In the majority of cases, the work should be used as 
the cathode, although there are certain special conditions 
hat make it advisable to use a momentary reverse cur- 
rent, making the work the anode instead of the cathode. 
Thus, in the cleaning of brass, where the work would 
become stained by the action of a strong cleaner, the 
momentary reversal of current at the conclusion of the 
cleaning operation removes any objectionable stains. 
\With reverse current cleaning, it is advisable to use a 
separate solution to prevent the deposition of metal 
which may have been dissolved by the chemical action 
of the cleaning compound, as this often causes stains to 
be formed under an electroplated coating. 


WHERE QUICK CLEANSING ACTION IS USEFUL 


\ \NY  manuiacturing processes utilize alkaline 

cleaning solutions during some part of the pro- 
duction cycle. In the electrolytic cleaning of strip steel 
for example, the cleaning operation is fitted into the 
line of continuous strip production. The steel, which 
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travels at a speed of over 900 ft. per min., first passes 
through a metal power washer in which a hot alkaline 
solution, thermostatically maintained at a temperature 
of 200 deg. F., is sprayed onto the strip from above and 
below at high velocity. The washer is generally fur- 
nished with a set of separately driven nickel-silver wire 
brushes, which are mounted so as to revolve against 
the direction of the strip and which brush from above 
and below simultaneously. Hence, the washer acts both 
mechanically and chemically to remove most of the oil 
and dirt. 

The strip moves continuously from the washing ma- 
chine through wringer rolls and into an electrolytic 
tank, where it passes between several sections of spe- 
cially designed, large-surface electrode grids, spaced 
along the entire length of the tank. The grids serve as 
anodes, and the strip as the cathode, the current return- 
ng to the negative side of the generators through spe- 
cially arranged current collectors. The temperature of 
the alkaline solution is maintained thermostatically 
through the controlled admission of steam to heating 


greases, 1s of the alkali soap type and is especially 
adaptable for cleaning metals coated with mineral oils, 
unsaponifiable greases, etc. As an immersion cleaner, 
it can be used equally well on ferrous and non-ferrous 
metals, but it is not suitable for zinc-base die castings 
nor for aluminum. 

Sodium tetraphosphate, a mildly alkaline compound, 
is furnished as a cleaner in two forms; one a glassy bead 
of approximately spherical shape, and the other a gran- 
ular product screened to pass a sieve of 20 meshes to 
the inch. Both forms of tetraphosphate are readily 
soluble in either warm or cold water. The granular 
form is used where the solution can be agitated to pre- 
vent settling on the bottom of the tank. The rate at 
which it goes into solution is similar to that of detergent 
materials such as metasilicate or caustic soda, but due 
to the particle size, it does not dissolve quite as rapidly 
as soda ash. Solutions up to a concentration of 30 per 
cent can be made without difficulty by placing a quan- 
tity of the bead form on a screen at the top of an open- 
head drum which is then filled with water. As the 
beads dissolve, the heavy solution falls through the 
screen, this providing some circulation. 


WATER SOFTENING ACTION OF VALUE 


INCE sodium tetraphosphate is a mild alkali, it is 

particularly suitable as a cleaner for soft metals, 
and is successfully used for cleaning tin plate and for 
removing copper and lead oxide. It is also used ex- 
tensively as an addition to rinse water following normal 
cleaning operations, and as a water conditioner. In 
many detergent operations where relatively strong 
alkalies are needed and the water supply carries large 
amounts of calcium and magnesium, a voluminous white 
precipitate is formed when the cleaner is dissolved. The 
use of sodium tetraphosphate, either as an ingredient 
of the detergent mixture or as a separate water con- 
ditioner, prevents the formation of this flock and im- 
proves the operation. For treatment of this sort, an 
amount of tetraphosphate equivalent to about 1.5 oz 
per grain of hardness per hundred gallons of solution is 
recommended. 

\ sodium metasilicate compound, containing a special 
emulsifying ingredient, is especially adapted for remov- 
ing mineral oils and grease from steel, copper, chrom- 
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used coils. At the delivery end of the tank, the strip passes 
rit through another set of wringer rolls and into a scrub- 
pray her where warm water sprays the strip as it 1s brushed. 
id it From the scrubber, the strip passes through a hot rinse 
upor which consists of a one-second dip in almost. boiling 
pera water. After leaving the hot rinse tank, the strip has 
con only to pass through a series of cloth wringer rolls to 
1 the be completely dry and ready for further fabrication. 
are \lkaline cleaners, compounded for specific require- 
per ments, are available in many forms. In one type, the 
ntra proportion of the various salts is such that no one 1n- 
rablh gredient is decomposed more rapidly than another. 
this This gives an effective solution which can be restored 
car to its original strength by the addition of the com- 
n of pounded cleaner. Since the cleansing action is entirely 
con- upon the grease or oil to be removed, no tarnishing is 
. and aused to the metal surface. This compound can there- 
f th fore be used for cleaning buffed work prior to electro 
ch is plating or lacquering. It contains no insoluble sub- 
Jean stances which may be deposited upon the work either 
rates by immersion or electrolytically, and which would 
necessitate the use of an acid or similar solution for 
ed as their removal. When used as an electric cleaner, either 
itions reverse or direct current may be employed. Another 
cur compound, suitable for the removal of oils and heavy 
hode. 
would 
r, the 
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stains. - " . 
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of saponifiable matter 


Heavy deposits of oil 
and grease. 


Oils, greases, fats, | 


waxes, resins, tar, etc. 


Heavy grease, oil car- 
bon, gums, etc 


Heat scale and rust 


From Before 


How Used | 


Aluminum, zinc, 
brass, etc. Immersion tanks, 
Painting, enameling, | electrolytic tanks, 
Steel, brass, cop- | bonderizing, elec- | spray and cascade 
per, tin, nickel, zinc, | tro-plating, japan- | type power wash- 
etc. ing, etc. ers, high pressure 
Steel, stainless steel spray guns, etc. 
and cast iron. 


Vapor, degreasing 
Painting, japaning, | and vapor-spray-va- 
enameling, bonder- | por machines. 
ER, OM, a ee —* Cold tank immer- 
um, pot metal, mag- Cte. , : 
nesium alloys, etc ee eee 


Steel, copper, brass, 
bronze, etc. 


Steel, iron, copper, 
brass, aluminum, etc. 





Electro-plating. Pickling tanks. 









































































ium, brass and die cast parts prior to electroplating and 
enameling operations. It is furnished as a granular 
product, is rapidly soluble, rinses freely and does not 
cause etching or tarnishing even with soft metals. When 
used as an electric cleaner, from 3 to 6 oz. of com- 
pound are used per gallon of water. The temperature 
of the solution is usually maintained between 180 and 
212 deg. F., 
prior to chrome plating when a temperature of about 
1600 deg. F., 
tions, two parts of this compound can be mixed with 


except for the cleaning of buffed nickel 


is used. For soak tank cleaning opera- 
one part of caustic soda to provide a heavy duty cleaner. 
The solution, made by using 6 to 8 oz., of this mixture 
per gallon of water, is used at a temperature of 212 
deg. F. 

Another alkaline compound, furnished in powder 
form, is suitable for removing carbonized oils, paraffin 
oil, rust-proof coatings and cutting oils from either fer- 
rous or non-ferrous metal parts. It may be used in 
tanks, high pressure washing machines, or electric 
cleaning baths. For high pressure washing machines, 
14 to one oz., is used per gallon of water at a tempera- 
ture of 190 to 200 deg. F. 
2 to 4 oz. per gallon are used either with or without 
current. 


In tank cleaning operations, 


For cleaning aluminum, die castings and zinc 
parts a second type of powdered cleaner is available for 


One to in OZ 


use in high pressure washing machines. 
are used per gallon of water at temperatures above 160 
deg. F. This cleaner is safe to handle, rinses freely, 
leaving no alkali or soap film, and protects aluminum 


from tarnishing after exposure to the atmosphere. 
SOLVENTS ARE ALSO EFFECTIVE CLEANERS 


EMOVAL of oils and greases from zinc, lead, cop- 

per, steel, iron, aluminum and brass parts may be 
accomplished through the use of a degreasing machine, 
employing some form of non-inflammable solvent such 
as trichlorethylene or perchlorethylene. Three basic 
types of degreasing machines are available 
mersion and spray. 


vapor, im- 
Depending upon the kind of work 
handled, any combination of these three types may be 
incorporated into one machine, and any practical meth- 
od of handling the metal parts may be used. A simple 
vapor machine provides a chamber in which the liquid 
solvent is boiled, a space above the boiling chamber 
to hold the hot vapor, and a condenser to maintain a 
constant vapor level in the machine. When cool metal 
parts are introduced into the vapor, the solvent con- 
denses on the metal surfaces and flows off, carrying the 
oil and grease with it. Since the boiling point of the 
solvent is much lower than that of most oils, greases 
and other lubricants, only pure solvent vapors are gen- 
erated, and the articles are always rinsed in clean, pure 
solvent. Condensation continues only as long as the 
work is below the temperature of the vapor, however, 
and hence this method of degreasing is not suitable for 
light-gauge metal parts which tend to heat rapidly, as 
they limit the flow of condensate on the work. In 
addition, cup shaped or beaded parts have a tendency 
to trap the oil and solvent and also to cause air pockets 
when cleaned by this method. 

Immersion degreasing machines are usually designed 
with either two or three chambers. In a two chamber 
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machine, the second or cool chamber, which 1s separated 
from the first or boiling chamber by a low dam, collects 
the condensed vapor as it falls from the water jacket 
condenser zone. It thus serves as a reservoir for clean 
solvent which, in turn, is constantly flowing over the 
\lthough the solvent 
in this chamber becomes contaminated in the course of 


dam into the heating chamber. 


time, that in the rinse chamber is constantly renewed 
by the continuous supply of pure condensed vapo: 
which comes through to it. 

The degreasing cycle consists in first immersing the 
metal parts in the boiling solvent for 15 or 20 see. 
They are then removed slowly and allowed to drain in 
order to prevent excessive carry-over of dirty solvent 
into the second chamber. The parts are then rinsed 
thoroughly in the clean solvent for 5 to 10 sec. This 
operation removes any remaining grease or oil film, and 
cools the work below the be nling point of the solvent. 
The parts are then placed in the vapor column above 
the liquid level for about 15 sec. Condensation takes 
place immediately on the cooled metal surfaces, thus 
giving a final rinse of pure solvent to insure that the 
ast trace of oil and grease have been removed. The 
condensation stops when the parts become heated up, 
and hence excessive carry out, or solvent loss, is avoided 
when the parts are removed from the machine. 


TO REMOVE CAKED-ON MATERIAL 


HERE the mechanical cleaning action caused by 

the roll of boiling solvent is insufficient to satis- 
factorily remove insoluble material from the work, the 
vapor spray method is employed. The vapor-spray- 
vapor type of degreasing machine provides a positive 
and effective means for removing caked-on material. 
In this system, the work is first wet with the solvent 
Then warm solvent is pressure-sprayed onto 
the work, thus mechanically removing and driving off 
the solids. This operation is followed by a final vapor 
rinse to insure complete removal of all oil and grease. 
Either a continuous or batch type still is often em- 


vapors. 


ployed with vapor-spray-vapor degreasers in order to 
remove solids and oil contamination from the solvent 
before re-use. 

A self-emulsifying, degreasing solvent, having a high 
alkyl-phenol content, is available for degreasing metal 
parts by cold tank immersion or spraying operations. 
Cleaning solutions, made by diluting a concentrated 
form of this compound with low-cost kerosene or fuel 
oil, rapidly wet through and penetrate heavy grease 
When the dis- 
solved oil or grease is rinsed in a water spray, an “oil 


and oil accretions on metal surfaces. 


in water’ emulsion forms which is easily washed off. 
Where a water rinse is not available or practical, metal 
parts may be sprayed with vapor solvents or mineral 
spirits. 

Following alkali or solvent cleaning operations, an 
acid dip should be given to all metal parts which are 
to be electroplated in order to remove scale or rust de- 
posits and to etch the metal surface so as to expose the 
underlying crystalline structure. The structure of the 
deposited metal is governed to a large extent by the 
structure of the base metal, so that when the crystalline 
structure of the base metal is definitely and uniformly 

(Continued on p. 82) : ; 
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@ Glimpses of the newest and best in 
the broad field of electrically-energized 
products as engineers and designers 
make the most of technical progress. 















































Developed to perform the same operations as an 
all around machine tool, this contour sawing 
machine accommodates saws up to 1 in. wide 
besides the usual range of narrow saws. An 
improved work feed not only draws the work 
into the saw but mechanically controls the 
curvature of the cut with a hand wheel. 
Driven by a 114 hp. motor. A 14 hp. motor 
drives the grinder for automatic butt welder 


Combining both functional styling and design for 

performance this home washing machine washes, 

blues, rinses and damp-dries laundry automatically. 

By an original design of the vertical axis tub mount- 

ing and by floating the complete motor and driving 

mechanism assembly on live rubber cushions, vibra- 
tion has been eliminated. 





U DEST 


Reduced considerably in size this hearing 

aid (styled by Designers For Industry) 

has a modern grille to protect the micro- 

phone scfeen. The metal band is 

polished aluminum channel. Case and 

knobs are furnished in opalescent gray 
brown. 






C. L. Hoffman 





Featuring special striking adjustment en- 

abling variations in the volume and 

clarity of tone of the alarm signal, this 

f self-starting electric clock is encased in 

ivory plastic material. Photo courtesy 
of Plaskon Co. 


[ Ingraham 


H. P. Preis 
Engraving 
iz : : : Machine 
For accurate sharpening of single-lip engraving and 
routing cutters this compact bench grinder has a 
grinding wheel which is cup shape, 244 in. diam., 


sts attached directly to shaft of totally-enclosed ball-bear- 


ing universal motor which operates at 8500 rpm. 
Cutter-holding spindle is mounted in a swivel arm 
graduated for quick setting to any cutting angle or 
taper desired. 





Hardinge 





Such engineering improve- 
ments as connected-bear- 
ing, enclosed headstock, 
pre-loading of super-pre- 
cision duplex ball bear- 
ings, adjustable automatic 
collet closer, tilted turret 
with six independent ad- 
justable stops, pedestal 
which fully encloses the 
motor, controls and driv- 
ing unit, are incorporated 
in this second operation 
machine which has 1/16 
to 1 in. collet capacity, 6 
in. step chuck capacity, 
and spindle speeds 230 to 
3900 rpm. 









Made in three standard frame sizes 

(ranging in electrical capacity from 10 to 

50 kva), all bearing the same characteris- 

tics of design and interchangeable parts, 

this spot welder only needs the horn 

lengths for various throat depths to be 
added. 


American Electric Fusion 


Outstanding features of this pedestal fan 
include a resilient mounting of the 4 hp. 
motor to prevent vibration and eliminate 
hum and special blades which move 4200 
cu. ft. of air per minute at high speed. 
Switch is of two speed pull type. Guard, 
motor housing and column are chrome- 


plated. 


As you turn the world, you 
tune in. This 5-tube navi- 
gator globe-radio has a true 
superheterodyne circuit pro- 
viding 7-tube performance, 
built-in aerial and ground and 
scientific spherical tone cham- 
ber. Multicolored globe is a 
Vitchell Mfa. complete world atlas. 








eis 
) 
Utilization of a 20 in. 
This full precision back-geared screw cutting lathe with diam. teletron provides 
integral motor drive has all controls readily accessible an image measuring 1114x 
on the front of machine. It is mounted on a welded 15 in. in this combination 
steel cabinet with insulated deck. Headstock is television and radio re- 
totally enclosed. Appearance designed by Designers ceiver. Behind the two 
for Industry. hinged doors are the view- 
_— £ ing screen above, control 





panel below and loud 

speaker grille at bottom. 

The intensifier type cath- 

ode-ray tube makes images 
brilliant. 

Allen B. DuMont Labs. 


Rivett Lathe & Grinder, Inc. 














An _ explosion-proof ex- 
tension lamp of 100 watt 
capacity for use in petro- 
leum refineries, paint, var- 
nish or chemical plants. 
Features include a safety 
grip of molded plastic 
high impact mascerated 
canvas) that insulates 
heat, an extra heavy 
spark-proof hook and 
guard, automatic circuit 
breaker and one piece 
guard (which must be in 
place before it will light.) 


Stewart R. Brown Mfg 

























Novel Applications 


New uses for electrical energy are 
continually being developed. In 
every field the electrical way is 
becoming the way. The spread of 
electrical manufacturing marks con- 
tinued advances in product progress. 


ee x 
Upon failure of regular power supply this unit will 
automatically furnish light. Consists of a battery, 
an automatic charging unit and a relay, housed in 
a cabinet. Lamps used are 6 volt automobile type. 


ee 


Another useful robot 

the rivet sorter. 

First, all steel parts 

are removed by an 

electromagnet. Then, 

. rivets are separated 

Fitted with hooks for attaching to hopper bottomed railroad cars A c ‘ for size, next as to 
to speed up enptying process these vibrators are huge pulsating , | round or countersunk 
electro-magnets striking 3600 times per minute. Each vibrator / “ee heads and last accord- 
has a separate electrical control panel containing a thermionic Y s ing to diameter and 
valve for changing ac. current to pulsating current, operating a aa length, all by means of 
switches and a variable resistance for controlling the vibrator’s _ ; conveyor belts, catch- 
amplitude or power. ; : . ers, horizontal rotating 

table, a combination of 

springs and guide bar 

and throw-out fingers. 


Glenn L. Martin 


Radio built-in the 

room wall. This flush 

panel receiver is of the 

5tube type and is 

furnished complete 

with steel box and 

antenna. To service or 

replace tubes, remove eae Saftey Car? 
wall plate and swing 4 Heating & 
set out on its hinges. Lighting 
Furnished in plain, 

white or special col- 

ored panels. 


To seal the ends of long flat cartons this retractable anvil stapling 
machine was developed. Cartons are laid flat on conveyor, guided 
and centered between two stapling units. The machine drives 
and clinches four staples, two into each end of carton, with each 


stroke of machine. 


For mechanical destruction of insect life inffall 
stages (egg, larva, pupa and adult) in flour, as part 
of the milling process, this machine is installed over 
the packer bin. Flour passes axially into rotor 
as through which it passes centrifugally and by 
Staple & inter-action between infected flour and elements of 
Machine the rotor. It is then discharged into the hopper. 


ELECTRICAL MANUFACTURING 











For the engineer-designer whose product development requires a simple 
yet highly effective means for governing the flow of liquids or gases there 
are available many forms of electrically-operated valves. These are notably 
compact, efficient, and positive in operation. They are offered in a broad 


range of designs and sizes suitable for satisfactory integration 


A tr . 
vi in 


electrically-energized products requiring such functioning.* 


Electrical Controls Over Flow 
Of Gases And Liquids 


EADILY applied tor 


alr, 


ot 


the flow 
solvents 


ot 
brine, 


control 
oil, 


the 
and 
similar materials, electrically operated valves find 


gas, water, steam, 
extensive use on those electrically-energized machines 
and devices which rely upon the accurate regulation 
Many 
types are used for remotely or automatically control- 
ling the supply of oil or gas to furnaces and oil burn- 
ers, for regulating the temperature of chemical proc- 


of fluids and gases for efficient functioning. 


esses, pressure coolers, distilling kettles and similar 
equipment, for controlling water levels, and for auto- 
matically regulating the flow of liquids in connection 
with weighing machines. Many additional types, in 
combination with single or double acting pneumatic or 
hydraulic power cylinders or diaphragm operated pow- 
er heads, find application on such machines as air, gas 
and refrigerating compressors, can making machinery, 
metal working presses, tire moulding machines, plastic 
moulding presses, furnace and oven door openers, and 
conveyor systems. 

To meet these various requirements, electrically oper- 
ated valves are furnished in many designs and materi- 
als, and in a wide range of sizes, pressure ratings and 


current characteristics. Some valves are motor oper- 


* See And Pres- 


also Te 
ELECTRICAI 


Electrically Control Fluid Levels 
MANUFACTURING, August 1940. 


sures,” 


ated, while other types are actuated by means of sole- 
noids magnets. In the solenoid 
the valve directly, while in other types, it 
operates a pilot valve which in turn controls the main 


or many designs, 


Operates 


valve, the line pressure in the latter case supplying the 
main actuating force. Control may be effected manu- 
ally by remote push button stations, or automatically 
by relays, thermostats, alarm systems, time clocks, float 


switches and similar devices. 
GENERAL PURPOSE TYPES ARE VERSATILE 


ANY solenoid-actuated valves are designed for 

general purpose applications, handling water, air, 
oil, brine, etc., at moderate temperatures. In one type, 
which has a body hot-pressed in one piece from brass, 
the valve mechanism is completely sealed from the coil 
housing by a copper alloy tube which is rigidly con- 
nected to the valve body. Within the tube is a movable 
tubular iron core which encircles a brass shut-off rod. 
In operation, when the coil is energized, the core 
moves upward within the tube for a short distance, 
strikes the upper shoulder of the shut-off rod, and 
causes the valve to open with a snap-action. When the 
coil is de-energized, the core drops by its own weight 
and strikes the shoulder of the shut-off 


lower rod, 


CHARACTERISTICS OF SOME ELECTRICALLY OPERATED VALVES 


| Pipe 


Volts 


18-440 Ac. 
115-230 De. 


90-440 Ac. 
32-930 Dc. 


~ 94-440 Ac. 
115-230 Dc. 


24-990 Ac. 
115-230 Dc. 


20-110 Ac. 


94-440 Ac. 
115-230 Dc. 


94-440 Ac. 
115-230 Dc. 


24-440 Ac. 


Type of Valve 


General 
Purpose 


Operator 


Solenoid 


Refrigerant | Solenoid 


Heavy 


Duty Solenoid 


Magnetic Solenoid 
Gas Clapper-Type 
Armature 


Air 


Machine 
Control 


Hydraulic 
Drive 


Direct 
Drive 


Solenoid 


Solenoid 

Motor-Driven 
| Oil Pump 

Shaded-Pole 


Induction Motor 


Motor- 
Operated 


25 Ac. 
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| Diam.-In. Lb. per Sq.-In. 


14.3 


4.1% 100-300 


KAM 
4-1% 
%-10 16-1350 


44-16 


Pressure Temp. Range 
___ Materials Handled | 


1-500 Air, Gas, Oil, Water, Brine, To 940 
Steam, Etc. oi 


Methyl Chloride, Sulphur 


Dioxide, Ammonia, Etc. 


Steam, Oil, Air, Gas, Etc. 


From — 50 


60-3000 


400-900 


Gas 


Air 

Air, Oil, Water, and Refrig- 

erants. otk hale 

| Steam, Water, Gas, Oil, | 

Formaldehyde, Alcohol, Etc. | 
| Water, Air, Gas, Steam, | 

Brine, Etc. 


212-400 


10-150 To 320 


125-850 | 


57 







































































causing the valve to close with a snap action. Since 
the rod and core are not in contact with the top of the 
tube during operation, the tendency of the valve to 
vibrate when used on ac. circuits is minimized. This 
valve is of unbalanced construction and hence exces- 


a 


Normal pressure ratings range 


sive pressure serves only to increase the rigidity with 
which it is held closed. 
from one to 60 Ib. 

A diaphragm type valve, made in 2, 3 and 4-way 
designs, employs a small pilot unit which is operated 
by a solenoid contained in the top of the valve hous- 
ing. When the pilot valve opens, the material con- 
trolled flows into the diaphragm chamber through a 
removable bronze-wire-cloth strainer which effectively 
protects the pilot valve from foreign material. The 
diaphragm, which requires only a small pressure dif- 
ferential for its operation, gives a positive movement 
in forcing the main valve open as pressure in the cham- 
ber builds up. When the pilot valve closes, pressure 
against the diaphragm is removed, allowing a large 
spring at the base of the main valve to force the valve 
shut. An adjustable metering pin in the discharge line 
from the diaphragm chamber makes possible an ad- 
justable time delay in closing, thus providing a means 
to prevent water hammer when the valve is used on 
lines at normal water pressure. This valve, in the 
2-way design is suitable for handling any of the com- 
monly employed fluid materials and is principally used 
for machine tools and industrial equipment. It is also 
adaptable for the control of water for humidification or 
air conditioning. The 3 and 4-way types may be used 
for operating larger valves, as pilots for hydraulic 
presses or drilling machines, and for hydraulic feed on 
automatic machines. 

Another form of pilot operated valve, of the self- 
contained piston-actuated type, employs a_ solenoid 





tures up to 1000 deg. F. 


HEAVY-DUTY, normally closed, dc, solenoid valve 

(A) is specifically designed for heavy commercial 
and industrial applications which involve the flow of 
viscous or dirty fluids. Both main valve and pilot 
valve employ closing springs. Designed for severe 
service on steam, water, oil, air or gas lines, this valve 
(B) will operate on 1250 Ib. steam pressure and 800 
lb. oil pressure at 900 deg. F. Solenoid is provided 
with glass-insulated wire and can withstand tempera- 


ESIGNED jto handle water, 
air, gas, oil, brine, etc., this 
solenoid valve (A) opens and 
closes with a snap action and 
operates on 110 volts, 60 cycles. 
Diaphragm valve (B) is made in Q, 
3 and 4-way designs and employs 
a small pilot valve unit which is 
operated by a solenoid contained 
in the top of the valve housing. 
Valve (C), available in normally 
open or normally closed designs, 
has a differential pressure rating 
up to 15 lb. and can handle 
materials at temperatures up to 


230 deg. F. 
i 


mounted directly on the valve body without an inter- 
vening stuffing box. On the opening cycle, after the 
pilot port is opened, the line pressure, assisted by the 
pull of the solenoid, lifts the piston and disc to open 
the main valve port. The valve is held open by the 
solenoid for full pipe area regardless of the amount of 
flow through the pipe line. When the solenoid is de- 
energized, the pilot closes and full line pressure is ap- 
plied to the top of the piston, tightly closing the valve. 
A closing spring 1s also provided to secure positive 
closure if the pressure happens to be low. This valve 
is furnished in a bronze, globe type body for pipe sizes 
ranging from 3g to 2% in. diam. Maximum pressure 
ratings vary from 30 to 250 lb., while the power con- 
sumption varies from 15 to 65 watts de., and from 
16 to 71 watts ac. 

Magnetically operated valves serve many useful 
functions on commercial refrigerating and air condi- 
tioning equipment. An important application for sole- 
noid valves occurs on refrigerating systems using brine 
as a cooling medium. On a multiple or series system, 
for example, where independent temperatures must 
be maintained in the several units fed by one brine 
pump, a number of these valves may be used to con- 
trol the brine circulation. As the individual units come 
down to temperature, the flow of the brine to the coils 
is cut off or by-passed by the valves operating in con- 
junction with thermostats placed in the corresponding 
units of the group or series. 


FOR LIQUID LEVEL CONTROL 


NOTHER important application occurs where one 
or more full flooded evaporators are desired in an 


otherwise “dry” multiple system. In this case, a mag- 
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netic liquid stop valve, followed by a hand operated 
throttling valve, is placed in the liquid line leading to 
the shell or drum in which a liquid level is to be main- 
tained by an electric float switch. The magnetic liquid 
stop valve is actuated by the float switch, opening when 
the liquid level falls below a predetermined level and 
closing when the desired level is again obtained. 

A magnetic liquid stop valve may also be used as a 
king valve in the main liquid line on multiple refriger- 
ation systems to prevent liquid flood-back. In this ap- 
plication, the valve is installed in the main high pres- 
sure liquid line and is so wired that it closes when the 
compressor shuts down. This prevents leakage of the 
refrigerant into the low side through thermostatic ex- 
pansion valves, float valves, or other throttling type 
controls during the shut down period. 

In one design of refrigerant valve, the solenoid coil 
is completely sealed with a plastic material to keep out 
moisture, and is so constructed that the current may 
be kept on indefinitely without danger of overheating. 
A plunger and a needle valve, which controls a small 
by-pass, “float” in an enclosed tube located within the 
coil. Both tube and needle are non-magnetic so that 
no mineral particles can be attracted and thereby pre- 
vent an absolutely tight shut-off. When the solenoid 
is energized, the plunger is pulled upward a short dis- 
tance and gains momentum before raising the needle 
valve stem. The by-pass, which is thus opened, allows 
the refrigerant to flow into the chamber above the pis- 
ton which is connected directly to the main valve. The 
area of the piston is greater than the area of the main 
valve, and the piston is therefore forced downward, 
automatically opening the main valve. When the sole- 













UITABLE’for air con- 
ditioning, heating 
and humidifying appli- 
cations, this valve 
employs Q-wire con- 
trol, the current raising 


DACKINGLESS, pilot-operated, piston-type, refriger- 

ant valve (A), designed to control some special 
compounds and methyl chloride, is furnished in a semi- 
steel body with all vital internal parts of corrosion- 
resistant materials. Manual operating stem is provided 
for use in case of current failure. Adaptable to both 
liquid and suction line applications, this refrigerant 
valve (B) incorporates a shading coil and 3-point stop 
to hold plunger rigidly in place after valve opens. 

























noid is de-energized, the needle comes down and closes 
the by-pass valve. Since the main valve is held open 
against a coil spring, it then returns to the closed posi- 
tion forming a tight seal. Any refrigerant remaining 
above the piston bleeds out through a small hole in the 
piston to the discharge side. This valve is furnished in 
Y¥g in. and 1 in. diam. sizes and is designed for use in 
the liquid line control of freon, methyl chloride, sulphur 
dioxide and similar refrigerants. The power consump- 
tion of the solenoid coil is approximately 15 watts. 
Another type of refrigerant valve is opened and 
closed directly by the action of a movable plunger 
which is housed in a non-magnetic tube surrounded by 
a coil. The valve plunger and stem “float” in the tube 
and have no direct contact with the sides, thus mini- 
mizing vibration and mechanical rattle. To further 
promote silent operation, a 3-point stop is used in con- 
junction with a shading coil to prevent plunger vibra- 
tion on ac. circuits. The shading coil, which consists 
of a shorted electrical conductor in the magnetic path, 
creates a magnetic flux out of phase with the original 
flux and strong enough to hold the plunger rigidly 
against the 3-point stop during the zero period of the 
voltage cycle. This valve is available in types suitable 
for handling freon, methyl chloride, or sulphur dioxide 
on both liquid and suction line applications. A pack- 
ingless, pilot-operated, piston-type valve, with a man- 
ual operating stem provided for use in case of current 
interruption, is equipped with a kick-off spring which 
helps to eliminate residual magnetism difficulties and 
to assure quick closing under all conditions. The sole- 
noid coil is of water-proof construction and is designed 
to open the valve against full rated pressure at only 


|IAPHRAGM- 
TYPE gas valve, 
having an adjustable 
opening speed, is 
Particularly adapt- 
able to domestic 





the plunger and holding 
the valve open until the 
control circuit is broken. 











conversion burners. 
Operation of damp- 
er control arm is 





Power requirements vary 
from 8 to 15 watts. 









separate from that of 
main valve stem so 
that valve will close 
even though damper 
arm action is ob- 
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structed. 









































































90 per cent of the rated voltage. This valve is avail- 
able in sizes ranging from one to 1% in. diam. and has 
a maximum operating pressure differential of 200 Ib. 

Solenoid valves, specifically designed for handling 
steam, gas and liquids at 400 deg. F., and above are 
available in a number of types. One design has an 
iron-clad solenoid which operates the valve through a 
sliding stem stuffing box by means of a compact, pro- 
tected, multiplying lever mechanism. This valve, when 
supplied with a steel body, can handle material at tem- 
peratures up to 600 deg. F. The solenoid is  sufh 
ciently separated from the valve body to prevent pipe 
line temperature from affecting the coil. 

Another design, suitable for handling air, gas, light 
oil, brine, and water at temperatures up to 400 deg. F., 
is furnished with an operating head which consists of 
a bronze housing rigidly bolted to the valve body. The 
housing contains a stuffing box and a stainless steel, 
rotary valve stem. A solenoid, mounted directly on 
top of the head, actuates a pilot valve through a system 
of internal and external levers attached to the stem. 
This valve can also be operated manually in the event 
of current failure. It is available in both normally 
open and normally closed designs, in sizes ranging 
from % to 3 in. diam. The power consumption ranges 
from 28 to 60 watts de. and from 28 to 98 watts ac. 


PILOT CONTROL VALVES IN SEVERAL FORMS 


\NY types of electrically-operated valves are used 

for pilot control purposes in the operation of 
large valves, various mechanical devices, machine tools, 
presses and similar equipment. One type, designed 
especially for the pilot control of double acting pneu- 
matic or hydraulic cylinders, consists of a main 4-way 
body on which is mounted a 3-way, solenoid-operated 


SUITABLE for air pressure up to 75 lb., valve (A) 
furnished in a cast aluminum box which serves as a 
casing for the valve body, single-coil operating move- 
ment, control contacts, and terminals. On 6-way 
valve (B), designed for air cylinder control, solenoids 
can be operated simultaneously or independently, 
each side of the valve having a return spring. Four- 
way, piston disc, diaphragm operated, solenoid pilot 
controlled valve (C), designed for pilot control of 
double acting, hydraulic operating cylinders, can 
handle oil or water at a maximum temperature of 212 


deg. F. 





pilot valve. The main body has four ports and four 
pipe connections with poppet type seats and discs, and 
a powerful diaphragm and spring. The discs and seats 
are arranged to be operated by the diaphragm when 
line pressure is admitted to or exhausted from the dia- 
phragm chamber by means of the pilot valve. This 
form of construction permits operation up to 75 times 
per min, with minimum wear, leakage and current con- 
sumption, 

In another 4-way valve, the main body incorporates 
a double-acting, balanced piston disc and a powerful 
diaphragm and spring which actuates the piston when 
line pressure is admitted to or exhausted from the dia- 
phragm chamber by means of a pilot valve. This de- 
sign is especially desirable where the service requires 
infrequent operation, and there is a tendency toward 
accumulation of deposits in the valve body from the 
operating medium. The large amount of power sup- 
plied by the diaphragm tends to prevent sticking under 
such conditions and at the same time provides for fast, 
frequent operation when required. 

Where the automatic control of an air cylinder is re- 
quired, solenoid operated air control valves lend them- 
selves to many different applications. One high-speed 
valve, available in 3 and 4-way designs, employs two 
solenoids connected by a continuous lever and mounted 
on a common base, one on either side of the valve cage. 
In the 3-way design, energizing one solenoid opens the 
valve to line pressure, while energizing the other sole- 
noid closes the valve to line pressure and opens it to 
exhaust. The 4-way type has one side open to line 
pressure and the other side off and exhausting at all 
times. Energizing alternate solenoids reverses the 
valve action. 

Another air valve, designed for pilot control of sin- 
gle acting, gravity or spring return cylinders or dia- 
phragms, is furnished in a cast aluminum box which 
includes the valve body as an integral part and forms 
a casing for the single coil-operating movement, con- 
trol contacts, and terminals. The body is provided 
with two ports, one being open and the other closed. 
Each seat and disc with its spring is contained in a 
brass housing. The solenoid which is energized 
through a 3-way control circuit, closes the open port 
and opens the closed port, either applying or exhaust- 
ing pressure to the diaphragm or cylinder according 
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to which of the control lines is closed. The coil cir- 
cuit is opened, after momentary energization, by con- 
tacts mounted with and operated by the solenoid, the 
valve being mechanically held in either position with- 
out continued application of current. The control sta- 
tion, of whatever form, makes, but never breaks the 
operating current, thus permitting the use of delicate 
control contacts. 

On several types of electrically operated valves, 
opening and closing of the ports is accomplished by 
the use of small, integrally-mounted drive motors. One 
type, available in a number of designs, is driven by a 
25 volt, 60 cycle, shaded pole induction motor which 
is geared to the valve stem. The motor and gear train 
form a detachable unit. Automatic cam-operated 
switches insure positive stopping at the end of each 
valve stroke. Control may be effected automatically 
by thermostats, hygrostats, relays, time-switches, etc., 
or by manually operated switches from a remote point. 

Single seat types, suitable for shut-off, throttling 
and proportioning service, are built in both packless 
and packed designs. The packless valves range in size 
from % to 2 in. diam. and are used primarily on steam 
radiators of direct radiation heating systems. They 
can also be used on low-pressure steam coils in small 
indirect radiation heating systems, and on processing 
units such as automatic autoclaves, kettles, steam ta- 
bles, steam cabinets, etc. Small valves of this type are 
widely used on various types of unit ventilators and 
other cabinet type heaters. They are also useful on 
automatic humidifiers and air conditioning cabinets 
where control of low pressure steam is needed. When 
supplied with special discs, these valves can be used on 
gas, air, etc., as long as the pressure does not exceed 
10 Ibs., which is the rated limit of the bellows packing 
member. The packed type valves, ranging in size from 
14 to 3 in. diam., are suitable for the control of steam, 
water, gas or oil. Cast iron valves with plugged type 
discs are particularly well suited for throttling and pro- 
portioning service. 


NOTHER single-seat valve, of the pilot piston 
type, is available in sizes ranging from ™% to 8 


in. diam. It is particularly adapted for use on high 
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D IRECT-CONNECTED, motor-driven pump on valve 

(A) creates hydraulic pressure that pushes against 
a bellows which in turn pushes directly against the 
valve stem. Motor-driven, centrifugal oil pump on 
valve (B) can be swung around main bearing in hori- 
zontal plane to facilitate mounting in close quarters. 
Shaded pole induction motor on valve (C) controls 
valve stem through a gear reduction unit. Automatic 
cam-operated switches positively govern stopping at 

ends of stroke. 


pressure steam, gas or water systems, where tight 
closing is essential. In this valve, a disc, held on the 
seat by a line-pressure disc holder, is extended into a 
hollow piston having a free sliding fit in a cylindrical 
chamber, which is formed by the upper part of the 
valve body. When the drive motor is started, a needle 
valve on the end of the valve plunger opens a small 
hole through the disc holder and releases the line pres- 
sure from the upper part of the piston, thus producing 
almost equal pressures on both the top and bottom of 
the piston and disc holder assembly. The needle valve 
engages a plug collar in the top of the piston and raises 
the entire balanced assembly. Flow of liquid or gas 
through the holder and piston to the top of the cham- 
ber balances the pressure, leaving the motor to support 
only the weight of the piston and holder assembly for 
the balance of the stroke. In closing, the sequence is 
reversed, the line pressure on top of the holder and 
piston assisting the motor to seat the disc and to hold 
it on the seat after closing. 

Motor-operated full-balanced, reversible valves, 
ranging in size from 5 to 12 in. diam., are made for 
either shut-off or throttling service. They are fur- 
nished with cast iron bodies and have bronze, piston 
type discs with over-ported skirts for throttling. In 
operation, the shaded pole induction motor drives a 
heart-shaped cam which raises and lowers a plunger 
by means of a two-roller follower, opening and closing 
the valve. The motor may be stopped, then restarted 
in the original direction or reversed, thus holding the 
valve at any intermediate position, or opening or clos- 
ing it the amount required for proper throttling ad- 
justment. 

In another type of motorized valve, the drive motor 
operates an oil pump which supplies hydraulic pres- 

(Continued on p. 78) 






































PIGUY ELECTRICAL & MECHANICAL PARTS 





Progress in development of electrically-energized 
products rests largely upon the cumulative efforts of 
many organizations. New motors, new controls, 
new relays. Better materials and finishes. Improved 
speed reduction units. Contacts for better service. 
Upon such things, carefully selected for designing- 
in the final product does improvement for better 
sales appeal and greater user satisfaction depend. 











WORM SPEED REDUCER 


Capable of handing inputs from 14 to 2 hp. at 1800 
rpm. and 4 to 1% hp. at 1200 rpm. Ratios range 
from 45% to 1 to 100 to1. Wheel and worm gears 
are assembled in a semi-steel, oil-tight housing 
with bearing supports for both worm and worm 
wheel machined in one casting which insures abso- 
lute permanent alignment, eliminating use of split 
TEMPERATURE CONTROL bearings and shims. Abart Gear & Machine Co., 
4839 W. 16 St., Chicago, ill. 





Thermostatic accuracy of 1/10 of 1 deg. is possible 
with this device which utilizes a vacuum tube sealed 
in glass and connected at the point of control with 
ordinary electric wiring. Wired to a control box, 
which may be placed at any desired distance from the 
point of control without loss of accuracy, it is therefore 
possible to check several points independently. 
Standard Controls, 381 Fourth Ave., New York, N. Y. 


FLEXIBLE COUPLING 


By using electric steel castings 
and a greater number of jaws, 
this heavy duty coupling has 
greater load-carrying capacity 
than previous types. Requires 
no lubrication and has in- 
dividual free-floating load 
| cushions between jaws, the 
i} cushions being held in posi- 
tion by inside steel sleeve and 
removable steel collar. Made 
in standard sizes with bores 
from 1% to 14 in. Lovejoy 
Flexible Coupling Co., 5009 
W. Lake St., Chicago, Ill. 





LUGS AND CONNECTORS 


Arched bearing surface of tongues to fit curve of con- POWER 

ductors held assures maximum contact between tongue SCREWDRIVER 

and conductor and distributes tongue pressure over 

curves of wires held. Short, bar-like ridges project Magazine feed power , 

from inner, sloping walls of V-bottom collar, to assist screwdriver for the hop- 

in gripping wires. Ilsco Copper Tube & Products, per feeding and driving 
Inc., 5629 Madison Rd., Cincinnati, Ohio. of small screws in sizes 


from No. 2 to No. 6, 
and in lengths from ! 


to % in. Sturdily con- | 
structed and yet sensi- 
VARI-SPEED CONTROL tive enough to drive the 
Redesigned unit has bear- screws within its range 
ing housing which now without twisting off 







accommodates bronze bush- heads or stripping 
ings in the two inner pulley threads. Spindle speed 
A halves and the larger ball of 900 rpm., individual 
* bearings on which the pul- motor-driven hopper 
ley assembly rotates. Forced for constant hopper 
lubrication between the speed; vertical ball 








shaft and pulley members is bearing motor of \% 


provided by means of fit- hp., 1725 rpm., for 5 
tings at the end of the hol- driving machine. De- 
low shaft. Columbia Vari- troit Power Screwdriver 

Speed Co., 214 W. Wes- Co., 5369 Rohns Ave., 
ley St., Wheaton, Ill. Detroit, Mich. 
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PUSH-BUTTON STATIONS 


New line of one- and two-button, standard-duty stations 
offers improvements in operation, design and ease of installa- 
Protected from accidental operation by guard rings 
fine silver contacts backed by steel are arranged to provide a 
double-break action; pressure of 38 oz. is required to depress 
the “‘start’’ button which reduces possibility of contacts 
welding; 7% in. molded buttons are slightly concave for con- 
venience; mounting holes are in upper left- and lower right- 
hand corners to provide ample room for inserting screwdriver 


General Electric Co., Schenectady, N. Y. 


BATTERY ELIMINATOR 


Operating as a 7% volt source 
of supply, consisting of five #2 
flashlight cells connected in 
series, thus eliminating two 45 
volt ‘"B’’ batteries, this unit for 
portable receivers delivers 90 
volts at 10 milliamp. Chief 
advantages of this arrangement 
are that flashlight cells are 
easily obtainable and eco- 
nomical. Also designed for op- 
eration from the 6 volt auto- 
mobile storage battery. Amer- 
ican Television & Radio Co., 
300 East 4 St., St. Paul, Minn. 


MIDGET RELAY 











Featuring high dc. efficiency, 


hum-free ac. operation an 
wide range of coil volta 
this small relay measuring 


able service may be attai 


watts without danger of o 


handle up to 200 watts 
non-inductive ac. loads. 

vance Electric Co., 1260 
2 St., Los Angeles, Cal 


da 
ges, 
114 


by 34 in. is quickly and easily 
installed. Positive, depend- 


ned 


on 0.10 watts, with a safe con- 
tinuous duty rating of plus 2 


ver- 


heating. Double pole, single 
throw or double pole, double 
throw; 1 in. silver contacts 


on 
Ad- 
W. 











TO MAKE 


~ EQUIPMENT, MATERIALS, FINISHES server 


PRODUCTS 


INSULATED BUSHINGS 


Novel type of mounting arrangement is featured in 
these newly designed bushings. Instead of con- 
ventional lock washer and nut for holding in place, 
a metallic sleeve has been die cast nee the tube. 
Thus when the bushing is dropped in a 4 in. hole 
in chassis or panel and the metallic sleeve is touched 
with a drop of solder, bushing is held firmly in 
place. Compactness and low cost make it suitable 
for a variety of applications. James Millen Mfg. 
Co., Inc., 150 Exchange St., Malden, Mass. 





PILOT LIGHT 
ASSEMBLY 


Fastens to panel with 
eyelets, rivets or screws 
through 2 holes in 
mounting plate thereby 
making a secure and 
permanent mounting. 
Indicating jewel is made 
from a translucent ther- 
mosetting material avail- 
able in a large variety of 
colors. Alden Products 
Co., Brockton, Mass. 


REDUCER ASSEMBLY 


Speeds as low as 2 rpm. may be obtained with this 
assembly which consists of a shaded, 4-pole motor and 
a combination worm and wheel and spur gear reduc- 
tion unit. First reduction is a sturdy worm and wheel 
type; further reductions are available through spur 


Smooth, quiet operation, maximum torque and 


oil-immersed gears are among the notable features of 
this assembly. Electric Motor Corp., Racine, Wis. 





















































WOEUN) ELECTRICAL & MECHANICAL PARTS 





Each month upon these pages the editors pre- 
sent their quick, illustrated review of what is 
new that electrically-energized products may 
be made better. Based, of course, upon 
those component parts that may be designed 
into the complete product assembly. 


INCREASED THREAD- 
AREA LOCK NUTS 


Provide a new method of 
increasing thread area in 
sheet metal, making prac- 
tical use of "lighter gauge 
metals and simplifying as- — 
sembly in inaccessible ¢ 
places. Punched out of a’ 
drawn flanged section, it 
is sheared and the hole 
located in a _ one-stroke 
operation. Small portion 
of nut is inserted in square hole protruding enough for fou 
corners to be positively locked. Threaded to edge of nut. Fa- 
bri-Steel Products, Inc., Kerr Machinery Bldg., Detroit, Mich. 








SHADED POLE MOTORS 


New, ventilated, fan-duty motors in two frame sizes, 
with capacities ranging from approximately 1/400 to 
1/25 hp. Pressed steel frames; self-aligning, wool- 
packed, oil-impregnated bearings and surrounding oil- 
retaining washer. Quiet and cool-running, these 
motors are recommended for unit heaters, blowers and 
other fan applications that do not impose a heavy 
starting load and reach ful! speed quickly. For vertical 
operation with shaft end up. Emerson Electric Mfg. 
|Co., 1824 Washington Ave., St. Louis, Mo. 





SNAP-SWITCH 
Snap-acting, non-magnetic switch for long, dependable, 
SNAP SWITCH precision operation in limited space requiring ample 


electrical capacity. Vibration-proof, low operating 
effort and speedy operation are added features of this 
switch which may be installed in any position. Min- 
neapolis-Honeywell Regulator Co., Minneapolis, Minn. 


LATOR CO. 


SOA accu 
MINMEAPOUS HONEY WEL TN 





FOOT SWITCH 


Rubber covered on top and 
bottom to prevent slippage, 
this switch may be operated 
by foot, knee or elbow 
pressure. Available with 
either single pole make, 
single pole break or single 
pole, double-throw actions. 
Removal of 2 screws sepa- 
rates top and bottom por- 
tions of switch. Current 
carrying capacity is 10 
amp. at 125 volts; 5 amp. 
at 250 volts; 3 amp. at 460 
volts; and 2 amp. at 600 
volts, ac. General Con- 


trol Co., Cambridge, Mass 


EXPLOSION-PROOF SWITCH 


Unusually compact precision switch cast iron 
housing for use in explosive atmospheres. Types 
of actuation now available are the roller arm 
with the axis of the roller either parallel to or 
at right angles to the arm, and a bullet nose 
push-rod type. Removable cover plate pro- 
vides easy access to rugged terminals which 
accept No. 14 solid wire. Minimum mounting 
space required. Single pole, double throw 
contact arrangement. Micro Switch Corp., 
Freeport, Ill. 





HIGH CAPACITY BEARING 


Double-row design for more liberal load 
ratings because of the greater number of 
balls in each row supporting the races. 
Extra balls are assembled through filling 
slots in the faces of both inner and outer fi 
race. During operation, however, slots 
cause no ball interference inasmuch as |, 
rigidity resulting from the angular contact 
fit-up does not allow race displacement. | 
McGill Mfg. Co., Valparaiso, Ind. 
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Los Angeles, Cal. 





PLUG-IN TRANSFORMERS 


Plastic-encased, plug-in audio units, 
weighing only 2 oz., are of submersion- 
proof design. Units not carrying dc. 
have high fidelity characteristics, uniform 
from 40 to 15,000 cycles. Fifteen units 
are available in this series for every type 
of low level input, output and matching 
sets. United Transformer Corp., 150 
Varick St., New York, N. Y. 






MANUAL RESET SWITCH 





Insulated pin, projecting from the cover 
of the normally closed, single pole, pre- 
cision switch at the end opposite the 
actuating button, provides lock-out pro- 
tection for electrical circuits controlled 
by millibreak switches. It is also applic- 
able as a simple push type, on-and-off 
switch. Mu-Switch Corp., Canton, Mass. 
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PYRAMIDAL BASE MOTOR 


Designed for use where perfect alignment is 
essential, such as in connecting a pump to its 
motor. All hold-down bolts are applied to one 
rigid casting; no joints between parts which might 
be pulled apart by fastening the unit to an uneven 
surface; no coupling is required; one shaft only is 
used; two large ball bearings take all radial and 
thrust loads and are easily and positively lubricated. 
U. S. Electrical Motors, Inc., 200 E. Slauson Ave., 
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MULTI-TYPE FLEXIBLE SHAFTING 


To meet certain application conditions which pre- 


vented the use of the ordinary homogeneous type, this 


SHAFT COUPLING 


For direct drive fractional hp. applications 
such as oil burners, refrigerators, washers, 
ironers, etc. Quiet and vibrationless, it is 
extremely flexible due to finger type drive. 
Monarch Mfg. Works, Inc., Salmon and 
Westmoreland Sts., Philadelphia, Pa. 


AND THERE ARE ALSO— 


STOVE ENAMELS in white, porcelain 
white and colors. A single coat baked 
from 5 to 45 min. produces a fine glossy 
finish that is resistant to marring, hot grease 
and oil, and will withstand heating to 420 
deg. F. for 8 hrs. without noticeable dis- 
coloration. For more severe service, a 
special high-heat gloss enamel is supplied, 
which will withstand 425 deg. F. for 12 
hrs. Maas & Waldstein Co., 432 Riverside 
Ave., Newark, N. J 


ALKYD FINISHES fortified with chlorinated 
rubber for faster production of better 
finishes at lower costs. Ajir-dry rapidly to a 
finish that equals force-dried finishes in ap- 
pearance, hardness, flexibility and resistance 
to alkalies and other destructive elements. 
Applied by spraying, brushing, dipping, 
flowing or roller coating. Hercules Powder 


Co., Wilmington, Del. 


POLYVINYL ALCOHOLS. White to 
creamy-white powders, odorless and taste- 
less, with an apparent density of 0.4-0.6, 
readily soluble or dispersible in water. 
Films prepared from the aqueous solutions by 
evaporation of water are colorless, tasteless, 
brilliant in appearance, exceedingly tough, 
unaffected by oils, greases, fats, hydrocar- 
bons and most organic solvents and are 
highly resistant to gases. Electroplated sur- 
faces, stainless steel, aluminum and other 
highly finished surfaces can be protected 





The shaftin 


same or di 


new flexible shafting consists of different types inde- 
structibly joined by a special process thus resulting in 
a single length of shafting, each part of which has the 
physical characteristics of the particular type used. 
forming the combination may be of the 
rent diameters and of any desired length. 
Available in either power drive or remote control 
types up to 0.150 in. diam. 

Co., 10 East 40 St., New York, N. Y. 


S. S. White Dental Mfg. 





from scratches by a thin film applied directly 
on the metal. It withstands forming opera- 
tions and considerable handling; comes off 
easily by soaking in water for a few minutes. 
Properties of polyvinyl alcohols make them 
useful in a wide variety of other applica- 
tions. E. |. du Pont de Nemours & Co., Inc., 
Wilmington, Del. 


TWO NEW CLAYS. One is recommended 
for use in both cover and ground coat sheet 
iron enamels; the other for blending with 
the former in the ground coat enamel to the 
degree necessary to produce the proper set 
in the ground coat slip. Supplied in a 
powdered, purified and dehydrated form, 


packed in moisture-resistant bags. Ferro 
Enamel Corp., Cleveland, Ohio. 


BLACK METAL LACQUER for application 
to greasy metals has exceptional adhesion 
flexibility and durability characteristics. Can 
be furnished in high-gloss, semi-gloss or 
dead flat. C. W. Haynes Laboratories, Inc 

Springfield, Mass. 


MOTOR SHUNT BEADS with smooth, 
glazed inside area which lowers friction, 
facilitates stringing and safeguards wire 
against tearing during assembly and use 
Offer high mechanical strength, density and 
electrical resistance, even at elevated 
temperatures, for exacting insulation re- 
quirements. Available in a wide range of 
sizes in the usual dark color so that they will 
not show grease or dirt. American Lava 
Corp., Chattanooga, Tenn. 
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By J. H. ASHBAUGH 


MANAGER, MERCHANDISING ENGINEERING DEPARTMENT 
WESTINGHOUSE ELECTRIC & MFG. CO. 


OULD any manufacturer of washing ma- 

chines guarantee his product for a service life 

of 160 years? Yet, incredible as that would 
be, refrigerators are guaranteed for five years, and in 
that time they will run to what is an equivalent of 160 
years of service for a washing machine. This com- 
parison is useful to indicate that the engineer-designer 
must follow somewhat different tactics for specific prod- 
ucts since use-factors rather than time itself become 
measures of service. 

As the years pass, improved knowledge of funda- 
mentals increases and progress in basic design may be 
recorded annually. Thus, a cabinet is a static device, 
but the engineer-designer knows it to be half of the 
refrigerator. The condensing unit and its perform- 
ance is seriously affected by the design of the cabinet. 
Moisture in the insulation will cause the unit to run a 
long time, increasing power costs and decreasing food 
storage time, so the slogan has been, “Keep Moisture 
Out Of Insulation.” This used to be done by sealing 
the insulation, but those all-steel cabinets now specified 
make it possible to offer the cabinet itself as practically 
hermetically sealed. Even the slightest opening be- 
tween the outside and the inside of a cabinet jeopar- 
dizes the desired result. 

Consequently, external sealing is the most important 
single thing to watch in cabinet design. If moisture 
cannot get into the cabinet, the fact that the insulation 
is mineral, non-hygroscopic, termite proof, etc., is of 
small value. However, should moisture get in, then 
these characteristics are significant and increase the 
life and efficiency of the insulation. 


NSULATION is, however, only one factor in pre- 


venting heat loss. Another factor is the physical 


Retrigeration Cabinet Sealing 
s Highly Important 





OST recent refrigerator designs (A) use front- B 
parallel breaker strips which facilitate the insur- 
ing of air and moisture tightness. B—Older practice 
called for screw-mounted strips. 


connection between the inside food liner and outside 
shell. The best practice would be to suspend the food 
liner in space with no connections to the exterior shell. 
Not only would this be difficult of accomplishment 
though, but it would be difficult to sell such an un- 
sightly product as would evolve. Next best, would be 
to locate the food liner with the minimum number of 
connections, also as small and thin as_ possible, and 
then cover the opening with a loose fitting trim to pre- 
vent heat conduction. A person can handle a very 
hot or a very cold object by tossing it quickly from 
one hand to the other, for then neither hand is in solid 
contact with the offending piece. Likewise a loose 
fitting trim with light contact between the inside and 
the outside walls reduces the conduction of heat. 


TO PREVENT EXTERNAL CONDENSATION 


HERE is another reason for reducing conduction, 

and that is to prevent the cold interior from re- 
ducing the temperature of the outer shell below room 
temperature, for otherwise moisture will condense on 
the cool-surface exterior. This moisture might cause 
a breakdown of the finish used on the cabinet with 
resultant bad appearance. Where heat conduction has 
been reduced, outer shell and room temperatures will be 
nearly equal and any moisture condensation minimized. 


Discussing several dominant considerations 
in the over-all engineering-design of 
domestic electric refrigerators, Mr. Ash- 
baugh lays particular emphasis upon the 
effectiveness with which those heat-insu- 
lating materials used are completely sepe- 
rated from outside atmospheric influences 
during the complete life of the product. 
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Helps Sales 





When a prospective customer opens the door of this modern 


































refrigerator, the freezer door and the trim instantly say—qual- 
ity as well as good design and enduring beauty. 


The door and trim are aluminum. finished in Scovill “Indu- 
rite” and enamel. 


This “Indurite” finishing process* is adding new sales appeal 
to such widely separate aluminum products as lipstick contain- 
ers, vanity cases, refrigerator and electric range trim, and en- 
durance to automobile license plates. dipping forms for the 
rubber industry and screws for aviation requirements. 


“Indurite” finish is an integral part of the metal surface. It 
is highly resistant to damage by scratching. perspiration, heat. 
cold, perfume and alcohol. The finish is available in a full range 
of colors as well as metallic finishes, such as bronze, silver and 


gold color. 


“Indurite” can be used with frosted metal effects, with high- 
ly finished surfaces or with enamel. 


This particular finishing process is available only on parts 
made from aluminum, but Scovill works in many metals, sup- 
plies drawn and stamped parts, metal assemblies, screw ma- 
chine products, forgings and cold headed parts as well as com- 
pletely assembled products. 


Thousands of firms have used Scovill’s designing, engineer- | 
ing and manufacturing facilities to advantage. These same fa- | 
cilities may be of value to you. 

Write for the booklet “Masters of Metal” which tells the 
Scovill story in greater detail. Please address 65 Mill Street. 
Waterbury, Connecticut. 


MANUFACTURING COMPANY 
WATERBURY, CONN. 


*“Indurite” is a patented finishing process applied to aluminum 
products made to order by Scovill. 








Boston, Providence, New York. Philadelphia, Syracuse, Pittsburgh, Detroit, Chicago, Cincinnati, San Francisco, Los Angeles 
IN CANADA: 334 King Street, East, Toronto, Ontario 
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One of the major sources of heat loss in a refrigera 
tor can be in the door construction. Research shows 
plastics to be among the poorer conductors of heat and 
the use of an all-plastic inner door therefor greatly 
reduces the heat loss. Such construction makes a lighter 
door and a permanent one. It is probably the first 
step toward making the entire door of plastic materi 
als. We hear of moulding airplane wings with plas 
tic; size itself is no longer a primary difficulty and the 
outer refrigerator door and some of the other parts 
will probably be next to yield to these newer materials 
as technical progress is put to work. 

Once the door is closed, it must seal tightly around 
its periphery. If it does not, the warm moist air leaks 
through to the food storage zones, so that door char- 
acteristics also play an important part in the perform- 
ance of the refrigerator. By vulcanizing the corners 
of the gaskets, making them endless, any openings are 
eliminated and the entrance of warm outside air is 
prevented. 

It has been good practice for some years to put the 
latch mechanism on the interior of the door with the 
handle extending through the outer door. Now, if it 
is a good thing to seal the body of the cabinet, it fol- 
lows that the door should likewise be sealed to prevent 
moisture entering. This has been difficult to do and 
yet allow the latch to operate, but the problem has been 
solved by enclosing the interior mechanism in a case 
so that the opening for the handle has no effect on the 
sealed insulation of the door. 

There is a trend in the automobile industry to re- 
move the running boards of cars. This gives more 
room on the inside. It also means easier egress and 
entrance, in some instances. A trend in refrigerator 
design of similar nature is already taking place for, by 
moving the food compartment forward and making 
the door the full width of the cabinet with breaker 
strips parallel to the cabinet, the interior becomes more 
accessible and is in keeping with the modern trend to 
make housework more pleasant and easy. 


PREPARED FOR THE NEXT STEP 


REOUENT style changes are not only desirable but 
necessary in the refrigerator field. As trends change, 
by having the door the full width of the cabinet, it is 
necessary to change the door and not the entire cabinet 
to effect an entirely different appearance. This means 
new cabinets can be designed for a minimum capital 
outlay. Resourceful cabinet design reduces the num- 
ber of parts. A sheet of steel run through a rolling 
machine gains formed edges and placed in a large press 
will yield a complete outer shell as modern as the tur- 
ret top of an automobile. 

Simplicity and pleasing appearance are essential in 
refrigerator cabinet design and the principle applies 
also in the engineering of moving elements. It is high- 
ly desirable that the number of moving parts be mini- 
mized, for this tends to increase service reliability. No 
item is too small for careful scrutiny. Even the num- 
ber of copper tube joints may be drastically reduced 
in this effort to increase reliability, for every joint made 
has a potential possibility of some day, at some time, 
causing a leak. A refrigerator is literally a complete 
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NGENIOUS sealing of the latch within the door 
keeps moisture from reaching the heat insulating 
material throughout the life of the refrigerator. 


chemical plant, constantly changing a gas to a liquid 
and vice versa. Consequently, process and control in 
the complete refrigerator is of tremendous importance. 
Spot-checking methods have been worked out under 
which tests of one unit in eight offers 100 per cent 
inspection control. This apparent fallacy is a fact, be- 
cause the units are all in series. The eighth unit is 
checked; thus the seven preceding units have to be 
satisfactory because they are in series for the test. 


VISUAL INSPECTION FOR EVAPORATION 


IR CONDITIONING plays a definite part in the 

manufacture of refrigerators. Their performance is 
checked in air conditioned rooms in which humidity 
and temperature are held constant. The simple visual 
inspection of the evaporator and the amount of frost 
it collects under definite air conditioned conditions 
gives a quick accurate check on the efficiency, capacity 
and process through which the completed refrigerator 
has gone. 

Not long ago, to start an automobile it was neces- 
sary to use the choke in the winter time; in summer 
time it was not used. However, modern cars now 
have automatic chokes for all-year ’round functioning 
as required, and the modern refrigerator has automatic 
temperature control whereby the same temperature is 
maintained in winter as in summer. The old refrigera- 
tor used to permit the interior to go up in temperature 
as it got warmer outside, then would go down in tem- 
perature as it got colder—just the reverse of what it 
should have been for best food preservation upon 
today’s recognized principles. 

Modern refrigerators with temperature controls hold 
a constant even temperature both winter and summer. 
thus safeguarding the health and getting the maximum 
food preservation. This is accomplished by a quite 
simple compensating device in which the control per- 
mits the unit to start whenever the temperature on the 
interior gets above a certain value, and it causes it to 
shut off when the cooling means gets to a sufficiently 
low value. Like all good things, it is very simple. The 
location of a control bulb in a certain position and a 
small piece of copper connecting two pipes accom- 
plishes the desired results. 
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TURING 





Motorola automatic tuning clock. 
\lso suitable for control of indus- 
trial heating systems, lawn sprin- 
klers, etc. View below shows slid- 
ing connectors made of spring 


tem per Monel. 


asia acti, 





This alloy selected because 
it meets all requirements 
in a way approached 
by no other metal 
Announced by Galvin Manufac- 
turing Corporation of Chicago, 


thisnew clock mechanism will tune 


in any one of six stations at any 




















quarter hour throughout the 24 hour day. Forthe — Offering such an unusual combination of proper- 
96 sliding connectors needed to do the job, care- _ ties, Monel may well prove the ideal material for 
ful consideration was given to every available ma- your requirements. Write for information and 
terial. Monel alone answered all requirements, | samples. Ask for Bulletin T-5 “Engineering Prop- 
for this alloy is: erties of Monel.” Address: 
I. Rust proof and highly resistant to corrosion. THE INTERNATIONAL NICKEL COMPANY, INC. 
2. Resistant to fatigue and vibration. 67 Wall Street New York, N. Y. 


:B. Has good electrical properties. 


> “Monel” is a registered trade-mark of The 
4. Is available in desired spring temper. Nt International Nickel Company, Inc., which is 
on MONE applied to a nickel alloy containing approxi- 
ede Is easy to fabricate. mately two-thirds nickel and one-third copper. 
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MOTOR SPECIFICATIONS 


Jor designed-in power applications 


A monthly maintained data guide, detailing mechanical and electrical characteristics 


of available power units offered by ELECTRICAL MANUFACTURING advertisers. 





Alternating current motors are identified in the ‘Current’ column, by the following key: 
SINGLE PHASE MOTORS POLYPHASE INDUCTION MOTORS 


f—Low starting torque, low starting current. 
2—Split-phase 


ail 13—W ound rotor (slip ring) 
ee scallitacenithaess 14—High cycle 
e ieee a—Normal torque, normal starting current. 15—Synchronous 


——— (condenser) b—Normal torque, low starting current. 16—Shaded pole 
—Series 


8—Repulsion c—High torque, low starting current. SPECIAL PURPOSE MOTORS 
9—Compensated repulsion d—High slip 

10—Repuision-start induction P 17—Two-power motors 

11—Repulsion induction e—Low starting torque, normal starting current. 18—Torque motors (reversing-duty cycle) 


VOLTAGE . . . Manufacturers furnish standard voltage motors (110-220, etc.) only, unless also indicated in ‘‘Low Voltage" column. 
MOUNTING ... All manufacturers supply horizontally mounted motors only, unless also indicated as makers of vertically mounted ones. 


MOTOR HORSE- 
MANUFACTURER POWER CURRENT 


BEARINGS, MOUNT- BUILT-IN 
LUBRICATION ING FEATURES 


2 
r|> 
lar} 


For complete ad- 
dresses of com- 
panies listed refer 
to ‘*Motors,”’ in 
Classified Index 
section of this issue 


| Splash-proof 


(See Key) 


| Explosion-proof 


Pipe Ventilated 


Tapered, Special Arbo 


| (See Note) LOW VOLTAGE 
Centrifugal Switch 


| Integral (1 to 7%) 
| Over 7% 
Two-speed_ 
Multi-speed 
High-speed 
Vertical (See Note) 
Cradle or Resilient 
Extension or Double 


Reversing 
Speed reducer 
Thermostat 


| Fractional 
Clutch 


| Miniature 
Constant 
| Variable 
Ay C. 
Universal 
Bracket 


Open or Skeleton 
| Semi-enclosed 
Shaftless 


| Fan-cooled 
‘ Governor Control 


Adjustable 
| Totally enclosed 


Air-Way Electric 
Appliance Corp. 


Alliance Mfg. Co. 
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Baldor Elec. Co. 





Barber-Colman Co. 


Black & Decker 
Elect. Co. 


Bodine Elec. Co. 
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(Two-power & reversing 
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Fairbanks, Morse & Co. 
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VULCANIZED FIBRE 
PHENOL FIBRE 


TAYLOR INSULATION 





| Centrifugal Switch 


Sheets, blocks, rods, tubes, rolls, ribbon rolls, fabricated parts. 


Taylor offers a complete service geared to the individual require- 
ments of each manufacturer. 


Taylor Laboratory-Controlled Production —including the manu- 
facture of such original materials as paper, resins, etc., in the 
most modern mill of its kind in the world, provides positive uni- 


formity of physical and electrical qualities in the finished material. 


| 


nH MMR MM 


Taylor fabrication service offers you parts machined at the mill to 
your specifications — parts that are accurate, strong, clean-finished 


to facilitate assembly — saving you time, labor, rejects and freight. 


Ask about Taylor ‘Planned Service” and how it fits our plant into 


yours as a department contributing to lower cost production. 


TAYLOR FIBRE COMPANY 
NORRISTOWN, PA. 
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Speedway Mfg. Co. 


& Eng 


Company 
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art switch on 


«j reversing switch on 
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Victor Elec. Prods., Inc. 


. Co. 


of 
Haydon Mfg. Co. 


listed refer 


**Motors,”’ 
Classified Index 


panies 


Ohio Elec. Mfg. Co. 


section of this issue 
Motors, Inc. 


For complete ad- 
Hershey Corp'n. 


dresses 
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(Wool yarn for bearings) 
Leland Electric Co. 
Master Elec. Co. 
Russell Elec. 
Signal Elec. Mfg. Co. 
Smith Corp., F. A. 

U. S. Electrical 
Wagner Elec. Corp. 
(Wool yarn for bearings) 
Westinghouse Elec. & 
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Hansen Mfg 

Heinze Electric Corp’n 
Div. of Houdaille- 
Holtzer-Cabot Elec. Co. 
Janette Mfg. 
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WESTON portable Instru- 
ments for quick, efficient 





maintenance testing. 











Prati WESTON portable multi- 
sta 7 
range instruments for 


rs production testing and in- 


spection. 












WESTON panel and 
switchboard Instruments 











... all types, sizes and 
ranges required. 



































WESTON Electrical Tach- 
ometers — calibrated in 
R.P.M., feet-per-minute, or 
any desired units. 



































WESTON multi-range AC 
Clamp-Ammeter . . . for 








time saving current meas- 
urement...trouble shooting. 














Laboratory Standards . . . Precision DC and 
AC Portables . . . Instrument Transformers 
. .» Sensitive Relays ...DC, AC, and 
Thermo Switchboard and Panel Instruments. 
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WHEN THE STREAM IS LOADED 


WITH WORK FLOW “ON THE RISE*’ 


Industry forestalls production log-jams 


..with WESTONS 


Today, more than ever, the production stream must be kept 
flowing smoothly. Electrical circuits, motors and all electrified 
equipment must be maintained to operate steadily, efficiently 
... without costly break-downs and work interruptions. The 
production and assembly of electrical units must be of uni- 
formly high quality ...to check costly rejects and other waste 
along production lines. And in the generation and distribution 
of electrical power, adequate control is essential to assure maxi- 
mum efficiency with minimum waste. 

Throughout industry today, in plants where the need for 
uninterrupted work flow is vital, WESTON instruments are on 
the job; forestalling maintenance troubles...safeguarding pro- 
duction operations and processes... providing smooth, efficient 
operations throughout, at lower costs. WESTONS invariably are 
assigned these important tasks because today’s exacting needs 
call for instruments of unquestioned accuracy and long-time 
reliability...qualities which WESTONS supply in fullest measure. 

Why not check with your local WESTON representative today, 
to make sure there are no potential “jam-points” in your pro- 
duction stream which might be kept “clear” with adequate in- 
strumentation. His counsel is freely offered. Weston Electrical 
Instrument Corp., 582 Frelinghuysen Avenue, Newark, N. J. 





Specialized Test Equipment... Light 
Measurement and Control Devices .. . 
Exposure Meters... Aircraft Instruments... 
Electric Tachometers...Dial Thermometers. 















































The most modern tensile testing equip- 
ment is used in controlling the properties 


of Phosphor Bronze in Bridgeport’s 


laboratories. 





CONTROLLED ROLLING 
PUTS MORE SPRING IN 
BRIDGEPORT PHOSPHOR BRONZE 


You can measure the efficiency of the brass mill 
products you use by the degree of control that 
goes into their production. 


For instance, controlled rolling on powerful 
4-high tandem mills gives Bridgeport Phosphor 
Bronze extra resilience, longer life and uni- 
formity in gauge. Further assurance of 
uniformity is given by Bridgeport’s large bar 
In addition, the Bridge- 
port laboratories employ the most up-to-date 


methods of casting. 


methods and equipment for maintaining the 
highest standards of quality in each run. 


What are your specifications for sheet, strip, 
coil? Bridgeport can engineer the properties 
you need into every lot through controlled man- 
ufacture. Consult your Bridgeport representa- 
tive—or write Bridgeport direct—for more 
complete information on this better Phosphor 


Bronze. 


BRIDGEPORT BRASS 


BRASS 


BRIDGEPORT BRASS COMPANY 


—" BRIDGEPORT, CONN.+ ESTABLISHED 1865 
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TAPES FOR EVERY NEED 


(Continued from p. 48) 


Of comparatively recent development is the woven 
asbestos tape which is impregnated with synthetic resin 
which has a high temperature and water resistance and 
high insulating properties recommending it for use in 
marine construction. This type of tape is made up in 
sheets which may be split to desired width and leave a 
clean cut-edge which is not the case with the all-woven 
asbestos tape. 

Asbestos is also made into a thin fire-proof paper 
from selected asbestos fiber which does not require a 
woven base but necessitates a small amount of binder, 
not however sufficient to impair its heat-resisting prop- 
erty. Tape made of such paper does not have the ten- 
sile strength of that of rag paper or the better qualities 
of wood paper but it is amply strong for the majority 
of applications. 

The space factor of asbestos tape is somewhat less 
favorable for a given insulation requirement than that 
of some of the other forms of tape many of which are 
designed for desirable space factor where room for the 
insulation is limited. 

Mica Tape is composed primarily of large but thin 
films laminations of selected India mica 
sheets of paper or on a thin cotton base with various 
grades of paper, silk, cellulose acetate or other outside 


or between 


coverings. The films of mica are bonded with a material 
of such a nature as to permit the laminations to slip over 
each other and thus produce a tape which is flexible. 
The primary advantage of mica tape is its high dielec- 
tric strength combined with flexibility which partic- 
ularly suits it to the insulation of armature coils, turbo 
generator coils and for emergency repairs on many 
types of apparatus. 

In composition, this tape is made in a wide variety 
of combinations such as paper on both sides, cloth or 
silk on one side and paper on the other, cellophane on 
both sides, or cloth on one side and cellophane on the 
other. It is also made on a glass type base. It is 
obtainable in nominal thicknesses of 0.005 to .010 in. 
in rolls 50 or 100 ft. in length. The most common 
width is 34 in., although it is also produced in widths 
of % and 1in. As with asbestos tape, the space factor 
of mica tape is less favorable than that of some of the 
other forms. 

Glass Tape made from pure glass fiber, has a high 
dielectric strength and an excellent space factor. The 
fiber of which it is composed is employed in either 
staple or continuous forms. The former consists of 
staples similar to cotton staples but of a length averag- 
ing about 9 in. while the continuous fiber is spun to 
an indefinite length. Each type of fiber is twisted into 
yarn and thread from which the tape is woven. The 
tape made from the continuous fiber has about twice 
the tensile strength of that made from staple fiber. 
Both types are widely used. 

In addition to its high dielectric strength the 
tape is non-hydroscopic thus rendering it highly mois- 
ture resistant. The space factor is extremely favorable 
and this factor, combined with its high tensile strength, 


glass 
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Roc KBES Y OS A ze V. C wf Section of board in control room of a hydro station. About 40,000 ft. 


of Rockbestos Switchboard Wire was used on this job. 


SWITCHBOARD WIRE .. and these seven reasons tell you why 


IT’S FIREPROOF. Rockbestos A. V. C. 
Switchboard Wire takes the fire hazard out 
of massed wiring because its flameproof 
cotton braid and felted asbestos insulating 
wall won’t ignite, carry flame or burn. 
Furthermore, under exposure to flame, the 
insulation does not flow or fall away leaving 
the conductor bare. 


IT BENDS WITHOUT CRACKING. Rock- 
KA 


IT'S MOISTURE RESISTANT. Rockbestos 
Switchboard Wire is highly moisture resistant 
because of the layers of varnished cambric, 
which also increase the dielectric strength, 
and the heat, flame and moisture resisting 
compounds with which the felted asbestos wall 
and cotton braid are impregnated. 


IT SIMPLIFIES CIRCUIT IDENTIFICATION. 
: : : : Rockbestos Switchboard Wire is available in 
bends without the slightest sign of braid » eoleee ond entiee 2 sien: ohana 
cracking because the felted asbestos in- eee Seen ew fee See eee 
sulating wall flexes and gives over lubricated identification easy. In addition to the standard 
layers of varnished cambric without con- solid gray and black braids we supply red, 
stricting it or imposing strain on the braid. yellow, blue, green, brown and white braids, 
and also numerous striped patterns to cus- 
IT STRIPS EASILY. Rockbestos Switch- tomers’ specifications. 
board Wire strips easily because the varnished 
cambric is not bonded to the conductor. One 
encircling cut, a pull, and it’s clean, without 
“ringing” the conductor or leaving anything 
to be scraped off. Something to think about 
when you have a job with 10,000 ends, such 
as we recently supplied wire for. 


THE CONDUCTOR IS CENTERED. The 
insulation of Rockbestos Switchboard Wire 
is consistently umform in thickness and the 
conductor is always perfectly centered in it, 
and will always remain so, because the 
varnished cambric and felted asbestos are 
helically applied and will not flow or run Send for samples. Rockbestos Products Corporation, 755 Nicoll 
under high temperatures. St., New Haven, Conn. 





bestos Switchboard Wire takes sharp, neat 





IT'S TIME TESTED. Rockbestos A. V. C. 
Switchboard Wire isn’t new and untried. We 
brought it out in 1928 because too many 
switchboard fires were making burnt, smoking 
ruins of beautifully wired boards and every- 
one concerned was looking for a switchboard 
wire that wouldn’t burn; one that would be 
positively fireproof. The fact that this wire proved satisfactory 
has been established during the past 12 years by the sale of 
hundreds of millions of feet to practically every switchboard 
manufacturer and power company in the country. 






Also refer to the Electrical Contracting and Electrical World Buyer’s Reference Editions 


New York Buffalo Cleveland Detroit Chicago 
Pittsburgh St. Louis Los Angeles San Francisco Portland, Ore. Seattle 





' P ORE LPS) ILOD, sep PENG a) 
st , si oa 0 a —<—<—— 


Rockbestos A. V. C. Switchboard Wire, Table B. Construction: Tinned Copper Conductor, Varnished Cambric, Felted Asbestos and Flameproof Cotton Braid 


ROCKBESTOS A.V.C. SWITCHBOARD WIRE 
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FOR BETTER MACHINES AND APPLIANCES 
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UP TO 35 © LUBRICANT IN THEIR POROUS STRUCTURE 


i O 


OIL-RETAINING POROUS BRONZE BEARINGS 


Maintain an oil film without the use of oil holes or grooves 
—prevent metal to metal contact—lubrication where you 
want it when you want it. Made by die-pressing pure 
metal powders to shape, alloying at high temperatures 
and finishing to great accuracy. Used on thousands of 
applications in the best known machines and appliances. 
Tools on hand for making thousands of sizes in plain, self- 
aligning, flanged and special shapes. Die List on request. 


No designing or production en- 
gineer's reference files can be 
complete without this portfolio on 
“The Big Three"’ Lubricant-Retain- 
ing Bearings. 


The whole story of Lubricant-Re- 
taining Bearings « The Origin of 
Oil-Ilmpregnated Bearings e Many 
methods of installation, illustrated 
with diagrammatical drawings e 
Tabulations of thousands of sizes 
in various types e Illustrated bul- 
letins « Write for your copy, using 
your business stationery. 





The Bound Brook Engineering Service Department and 
Testing Laboratory, with a vast library of Bearing Application 
Data, invites correspondence with Designing and Production En- 
gineers, particularly on problems of remote or inaccessible bearings. 


BOUND BROOK OIL-LESS BEARING CO. 


(Est. 1883) Main Office and Plant: BOUND BROOK, NEW JERSEY 
Sales and Service: DETROIT, MICHIGAN and LOS ANGELES, CAL. 


FOR BETTER MACHINES AND APPLIANCES 





permits wrapping under high tension and the produc- 
tion of very smooth wrappings. Glass tape is the new- 
est of such materials. 

Woven glass tape may be impregnated with any type 
of electrical impregnant or varnish and, as this material 
is not absorbed within the fibers themselves, as is the 
case with organic materials, a reduced amount of im 
pregnant is required. The lack of stretch of the glass 
tape protects the impregnating coating from cracking 
and failure due to stress. The limiting factor to heat 
resisting temperature of impregnated glass tape depends 
upon that of the impregnant since the unimpregnated 
tapes will remain serviceable at temperatures much 
higher than any type of commercial impregnant can 
resist. Glass tape may be obtained in widths from 
¥g-in. to 1%-in. and thicknesses from 0.003 to 0.025 in. 

Although fiberous glass as wool is employed as a 
heat insulator, the tape made from glass fiber, due to 
the fact that the fibers lie in intimate contact, has a 
thermal conductivity approximately that of solid glass. 
This gives to glass tape a thermal conductivity greater 
than that of woven fabrics of cotton or asbestos and 
the heat from coils with which it is wound is rapidly 
dissipated, maintaining lower temperatures. 

Resin Tapes, in which an impregnant within a 
fabric base is introduced have already been referred to, 
but all-resin tapes, without such a base, are made in 
various forms for special protective purposes such as 
resistance to acids, alkalies, water and oil. They have 
good dielectric characteristics which are sufficient for 
ordinary voltages but are not designed for high-voltage 
insulation. As well as electrical protection they are 
widely employed for the protection of pipes and pipe 
lines from the corrosive action of acids and fumes. In 
electroplating they are applied as stop-offs for shielding 
the racks, and any parts which are not to receive plat- 
ing, from the corrosive action of the solution. 

Paper Tapes are mostly made from a high grade 
of sulphate kraft paper, in thicknesses of 0.0015 to 
0.005 in., which has been given a thorough coating of 
either yellow or black varnish. Their use is mainly in 
the construction of radio, magneto, and ignition coils 
where their high insulating properties, thinness and 
good tensile strength render them desirable. 

Crepe paper, untreated, is also employed for the back- 
ings of some types of pressure-sensitive tapes. There 
is also the paper tape made from asbestos fiber which 
has the high temperature characteristics of the woven 
asbestos tape, but does not have the same mechanical 
strength. It is used for similar purposes as asbestos 
paper sheets but is slit into tape widths for convenience 
in handling. 

Among leading manufacturers of the various types of 
tapes, many of whom have assisted in the compilation 
of data for this presentation, are: Acme Wire, Wm. 
Brand, Continental-Diamond Fiber, General Cable, 
General Electric, B. F. Goodrich, Insulation Manufac- 
turers, Irvington Varnish & Insulator, Johns-Manville, 
Linton & Bros., Horace, Mica Insulator, Minnesota 

Mining & Mfg., Mitchell-Rand Insulation, New En- 
gland Tape, Owens-Corning Fiberglas, Paranite Wire 
& Cable, Plymouth Rubber, Raybestos-Manhattan, 
Ruberoid, J. Sullivan & Sons Mfg., United States Rub- 
ber, Van Cleef Bros., and Westinghouse Electric & 
Mig. companies. 
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OVER 60 TYPES OF 
ROEBLING © ELECTRICAL 
WIRES AND CABLES 


Magnet Wire 
Portable and Appliance Cords 
Automotive Cables 
Apparatus Control Cables 
Instrument Wire and Cables 
Annunciator Wire 
Radio Wire 
Rubber Covered Fixture Wire 
Heat Resisting Wire 
Moving Picture Cord 
Stove Wire, solid and stranded 





And a wide variety of other wire and 
cables; either Standard or to Cus- 
tomer’s Specifications 


QUICK SHIPMENT 


Prompt Service is available at all 





offices and warehouse points listed 

below, where large stocks of a wide 

variety of standard Roebling Wires 

and Cables are always on hand. Your 

request for information, prices or sam- 

ples will be welcomed. 

JOHN A. ROEBLING’S SONS COMPANY 
TRENTON, N.J. 

le Atlanta, Boston, Chicago, Cleveland, LosAngeles, 


NewYork, Philadelphia, Pittsburg, Portland, Ore., 
San Francisco, Seattle. Export Dept., New York 
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An expensive 
polishing op- 
eration was 
necessary to 
remove _ these 
fabricating 
lines. CLEVE- 
LAND TUNG- 
STEN has elim- 
inated that 


surface smooth as glass. 


CLEVELAND 





An entirely new method 
of production gives you 
contacts with a surface 


Lupa Ws glass 


production process that gives you tungsten contacts with a 
That means we are passing along production savings to you 


. a much better electrical contact at lower cost. 
your specifications of requirements and let us submit samples. 


10000 MEECH AVENUE 


OPERATION 


.. . Here's where dependable PILOT Shaded Pole 


Motors really prove their superiority! 


H.P. ratings— 


Write for literature today. 
D 


AVIS ST. ROCHESTER,N. Y. 


Sales Representatives!—A Few Select 
Territories Still Open. 


Write Today 





One of the problems in the 
making of contacts for var- 
ious electrical devices was to 
attain a smooth surface finish. 

This was had by an expen- 
sive polishing operation on 
each contact which meant 
added costs to the electrical 
manufacturer who used them. 

CLEVELAND TUNGS- 
TEN has perfected a contact 


Send us 


TUNGSTEN, INC. 


@ CLEVELAND, OHIO. 




















ENGINEERS DISCUSS PLASTICS 


(Continued from p. 44) 


trous surface, easy to keep clean and possessing dy- 
namic eye appeal, which is effective in merchandising 
the clock and is appreciated by the customer.” The 
clocks are made in walnut, ivory and coral colors. 

Although the foregoing applications of plastics are 
characteristic and representative of those made by 
electrical manufacturers they are not, of course, all- 
inclusive. They do, however, give a true picture of a 
variety of uses and of the reasons which prompt the 
selection of plastics for a large range of electrical prod- 
ucts. References are primarily to molding types for 
the reason that somewhat different sets of conditions 
often surround the use of laminated, cast and extruded 
forms and those available in sheets, rods and tubes 
which are machined, as a rule, rather than molded. As 
it happens, no mention is made of the cold molded type 
of plastic or of rubber and rubber-like plastics which 
fall into somewhat different categories. All these have 
their distinctive advantages but are, in general, handled 
by somewhat specialized producers which doubtless ac- 
counts for failure of those quoted to make mention of 
them along with the other plastics they employ. 


HE micrometer adjusting knob of this reset timer (A) 
is a polystrene molding. Temperature resistant, 


pleasing surface, non-conducting of heat and low in 
cost, plastics elements (B) in a waffle maker. 








ELECTRICAL CONTROLS 


(Continued from p. 61) 





sure to actuate the valve. On the opening cycle, the 
application of current closes a magnetic release valve 
and starts the drive motor. Ojl under pressure then 
flows from a reservoir to and against a bellows which 
in turn pushes directly on the valve stem against the 
action of a spring. The valve then opens slowly as 
small metered amounts of oil are pumped in against 
the bellows, the operating cycle taking approximately 
45 sec. After the hydraulic action has taken place, the 
drive motor is turned off by a small internal switch 
contained in the control circuit. The oil, which is then 
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Manufacturing features 


that SAVE... 














By MOLDING the handle of its Never-Lift Iron 
from Bakelite Plastics, Proctor Electric Company 
not only gains a more economically-produced and 
more attractive appliance but it is able to incor- 
porate effectively many parts of the integral stand- 
operating mechanisms in this unit. In fact, the 
manufacturer states . . .“Only through the use of 
Bakelite Plastics could these rather intricate mech- 
anisms be made workable to such a satisfactory 
degree’. 

Fabrication is Simplified by completely forming 
all three parts of the assembly. . . handle, heel- 
plate and release button, as well as heat-indicator 
knob... each in a single molding operation from 
lustrous Bakelite Plastics. The brilliant red finish 
of the release button and rich jet-black of the other 
pieces are acquired in the molding process. 
Requiring no finishing, polishing or machining 
operations and complete with positioning lugs, 
through-holes and firmly embedded metal inserts, 


Merchandising features 


that SELL... 


EASILY CLEANED 


SMOOTH SURFACES PERMANENT COLOR 






LUSTER 













HEAT-INSULATION 


in ELECTRICAL 
INSULATION 


HEAT-RESISTANCE 


fei 


MODERN DESIGN 


—obtained with Bakelite Plastics in new Proctor Iron 


these parts are rapidly assembled with the interior 
mechanism. 

Lasting Efficiency is Assured for besides enduring 
electrical insulation, the Bakelite Plastic parts also 
provide exceptional insulation against heat. Neither 
heat nor constant handling will impair their effici- 
ency nor mar their lustrous, easily-cleaned surfaces. 

Learn more about the many manufacturing and 
merchandising advantages offered by Bakelite 
Plastics for your electrical appliances by writing for 
illustrated booklet 8P, “New Paths to Profits’. 

BAKELITE CORPORATION 


Unit of Union Carbide and Carbon Corporation 


Ts 


30 EAST 42nd STREET, NEW YORK 


BAKELITE 


ACK MARK 


The word “Bokelite” ond the J EBL Symbol ore registered trade-marks 
identifying products co of Bokelite Corporation 


PLASTICS HEADQUARTERS 











WEAR-RESISTANT 









LIGHT WEIGHT 











STURDY CONSTRUCTION 





















































cA Nation-Wide, Personalized 


MOLDING SERVICE 


PHENOLICS UREAS- CELLULOSE ACETATE 
METHACRYLATES- COLD MOLDED 


MI 


Close collaboration is 
maintained because of 
the strategically lo- 
cated American Insu- 
lator sales offices in key cities 
throughout the country. 
Whether your molding prob- 
lem calls for injection or 
compression, hot or cold, 
from blueprint to the final 
finishing,—you 'll find AICO 
cooperative service thorough 
and reliable. 


AMERICAN INSULATOR CORP. 


Plant: New Freedom, Penna. 
SALES OFFICES—BOSTON, BUFFALO, CHATTANOOGA, CHICAGO, 
CLEVELAND, DETROIT, LOS ANGELES, 
ST. PAUL, BRIDGEPORT, NEW YORK, PHILADELPHIA, ST. LOUIS 


ea TEL 





FOR precision TIMING APPLICATIONS 


@ Available in a diversity of speeds to meet your voltage, 

frequency and torque requirements, Haydon timing motors are 

compact and easily mounted. Selt-starting, synchronous, com- 

plete with oil-sealed gear trains. Output shafts are double bear- 

ing equipped; back lash heldto a minimum. Particularly adapt- 

able for industrial clocks, time switches, recording instruments, 
etc. Write today for descriptive data; no obligation. 


FOR PERFORMANCE, SPECIFY HAYDON 


HAYDON MANUFACTURING CO., INC. 





MTA Pease 






ONTROLLED by a room 
thermostat, this valve 
has a heater bulb and hot 
chamber filled with a vola- 
tile liquid that expands to 
close the regulating valve 
when the thermostat makes 
contact and allows passage 
of current to heater coil. 





ADAPTABLE for the con- 

trol of floor furnaces, 
gas humidifiers, safety pilots, 
etc., this gas valve operates 
by aclapper-type armature. 
Internal parts are electri- 
cally timed to guard against 

corrosion 





under sufficient pressure to hold the valve open, is held 
against the bellows by the magnetically actuated re- 
lease valve for as long as the current remains on. 
Should the limit control in the wiring be open, or the 
current fail, the release valve opens, permitting the oil 
to leave the bellows and the valve to close. This again 
is a slow-action movement due to the metering of the 
oil through the release valve. After closure, both the 
spring and the fluid pressure bear against the seat, in- 
suring ample pressure to keep the valve tightly closed. 
Since the oil pump operates during the opening cycle 
only, current consumption is held to a minimum. This 
valve is full-ported, will operate in any position, and 
is available in sizes ranging from % to 3 in. diam. It 
is suitable for handling water, air, gas, oil, brine and 
saturated steam up to pressures of 150 Ib. 

A second design of hydraulically operated valve, 
made in sizes ranging from one to 10 in. diam., is fur- 
nished in pressure ratings up to 250 Ib. The drive 
unit, which is attached to the valve stem through a 
fulcrum arrangement, consists of a motor-driven cen- 
trifugal pump operating on oil in a cylinder. When 
energized, the motor forces oil under a piston which 
imparts a straight-line motion to a crosshead. The 
crosshead in turn operates the fulcrum which raises 
and lowers the valve stem. Quick opening and closing 
of the valve is assured by a heavy, flexible spring which 
is connected to the fulcrum and held under maximum 
tension at all times. The drive unit can be swung 
about the valve stem in a horizontal plane so that 
mounting can be accomplished easily, even in close 
quarters. This valve is available in a single-seat un- 
balanced, or double-seat balanced design. 

Among the companies active in the manufacture of 
electrically operated valves and including those con- 
tributing information for this article are: Alco Valve, 
E. C. Atkins, Automatic Products, Automatic Switch, 
Barber-Colman, Cutler-Hammer, Julien P. Friez & 
Sons, Fulton Sylphon, General Controls, General Elec- 
tric, Hoppe Engineering, C. B. Hunt & Son, Magna- 
trol Valve Corp., Penn Electric Switch, Supreme Elec- 
tric Products, and Vickers, Inc. 
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HIS is a Klixon Protected Motor. And a 
Klixon Protected Motor can’t burn out either 
from overloading or overheating. When dangerous = 


temperatures are reached within the motor, the 


built-in Klixon Protector automatically cuts the 


motor out of line—preventing damage and elimin- 


ating repair costs. 


A Klixon Protected Motor can be run at peak load 
with safety. It is surer to give you longer service. 


SPENCER THERMOSTAT CO. e 109 FOREST ST., ATTLEBORO, MASSACHUSETTS 


K 


KLIXON PROTECTORS ARE USED ON ALL SIZES OF AC MOTORS 


hazards or failure. Ask your motor supplier for it. 








“ us. Pat off 





TRACE MARK REG 





Motors up to 3 HP are protected direct. Larger motors through contactors. 
Here are sizes available and their applications 


Klixon 14” Protector — Provides inherent 
overload and overheat protection for fraction- 
al horsepower, single-phase motors up to % 
H. P. Also used as an inherent temperature 
control unit on large integral horsepower, 
poly-phase motors. 


Klixon 1’ Protector — Provides built-in over- 
load and overheat protection for fractional 
horsepower, single-phase motors through 


1% H. P. Breaks the load directly. 
Klixon 114” Protector — Provides inherent 
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overheat and overload protection for single- 
and poly-phase motors above 3 H. P.— 
available for inherent protection against 
overheating and excessive current (breaking 
pilot circuit of motor contactor, not the load 
directly). 


Klixon Two-Pole Protector—For certain types 
of fractional H. P. repulsion-start induction 
and capacitor motors. Simplified protection 
on 3-phase motors up through 3 H. P. break- 
ing the line directly. 


It is dependable—safer from the standpoint of fire 


Practically all motors are now being offered with 
built-in Klixon Protectors. 
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TO PREPARE METAL SURFACES 


(Continued from p. 52) 


structure of the base metal is definitely and uniformly 
exposed, the deposit will be uniform, adherent and con- 
tinuous. 


ACIDIC BATHS VARIED TO SUIT REQUIREMENTS 


OR THE efficient removal of heat scale or rust from 
iron or steel parts, a pickling solution, consisting 

of two parts of sulphuric acid and one part of muriatic 
acid to 10 parts of water by volume, may be used at a 
temperature of 160 to 180 deg. F. Light scale or rust 
may be removed in a warm or hot muriatic acid solution 
Y 2 6 HIGH HEAT 7 2 a containing equal parts of muriatic acid and water. These 
7 MICA PLATES 7 pickling solutions may be contained in tanks made of 

Y-26 . . . highly efficient Bonded Sfice Insulation for all heater wood, rubber-lined steel, or other acid resisting mate- 
appliances having Exposed Heating Elements. rials. Fire scale may be removed from copper, brass 
Y-27 . . . Bonded Mica Insulation for appliances having Enclosed or bronze by a solution of sulphuric acid and sodium 


Heating Elements, characterized by high insulating resistance and dichromate. This may be followed by a bright dip con- 
freedom from current leakages where element windings are ex- ‘ . 



































tremely close together. taining sulphuric acid and muriatic acid in varying pro- 
Availability—either type, in unlimited quantities in large sheets portions to which is added a small amount of hydro- 
or in single piece full size parts, punched to any shape, slotted chloric acid. 


and perforated to specifications. ‘ ‘ ‘ ; : 
ae : . During pickling operations, metal salts are formed 
In writing for complete information and test samples state type : ; . 
desired. which can not be completely removed by ordinary water 


NEW ENGLAND rinsing. Furthermore, all metals contain small amounts 
MICA COMPANY of impurities which tend to remain on the surface of 
Incorporated : ‘ . : : ; 2 

Welham, Munsadhesets the metal during pickling, and the acid pickle itself may 

become contaminated with impurities, such as copper, 

which deposit on the base metal by immersion. These 

impurities may be removed from both ferrous and non- 

ferrous metals by the use of a sodium cyanide bath after 

the pickling operation. The sodium cyanide dip leaves 

a pure, chemically clean surface on which perfectly ad- 

herent coatings substantially free from pits and pores 
are deposited. 

An acid cleaning compound, used to prepare steel 
surfaces for painting, will rapidly remove light rust, oils 
and the discoloration due to annealing on full-finished 
sheets. In ordinary use, it is diluted with 2 to 3 parts 
of water. Large steel surfaces may be brushed with 
this solution, while smaller parts may be treated by 





PNEUMATIC 
ROCK 
DRILLING 


was the ground school for Elastic Stop Nuts 





Net until they were proved in the most dipping in an immersion tank. Immediately following 
gruelling industrial service, were Elastic Stop Nuts offered for application, any spots of heavy rust should be scrubbed 


aircraft. That was in 1927 when they had made good on rock : . ° . 
drills where the vibration is the most severe known in any field. with steel wool or other suitable abrasive material so 


e Now, these nuts are in their fourteenth year of successful that the compound may make intimate contact with the 


use on aircraft . . . applied to major and secondary fastening metal. The work should then be thoroughly washed 
jobs on every American military and transport plane, as well Z 


oan mn teen diate. with water and dried. This cleaner tends to neutralize 
e Completing the cycle, industry has recognized their record rust-producers, and creates an etched, inert surface that 
in the air by adopting them for all classes of equipment, where, holds paint well. 


as on aircraft, they are promoting safety, speeding up produc- 


tion, and edncing shaleienance caste. Among the companies active in the manufacture of 


metal cleaning compounds, and including those con- 


Coa 56-page Catalog and Data Book contains a graphic expla- rahests rial ¢ his article - Ameri he 
hs nution of the Glastic Stop pelaciole, test cad apolicntion tri puting material or this artic € are: Ame rican Chem- 
( data, and a complete listing of the nuts. e Write for a copy. ical Paint, G. 8. Blakeslee, ( layton M fg., Colonial 
ELASTIC STOP NUT CORPORATION Alloys, Cowles Detergent, Curran Corp., Detroit Rex 
CaP 2334 VAUXHALL ROAD + UNION, NEW JERSEY Products, E. I. du Pont de Nemours, Estox Products, 


THE NUTS WITH THE RESILIENT NON-METALLIC LOCKING COLLAR Hans m-Van Winkle-Munning, E. F. Houghton, Lea 
SILER = Mfg., MacDermid, Inc., J. C. Miller, Oakite Products, 


y fe ff; Sale LOCKING, Pennsylvania Salt Mfg., Philadelphia Quartz, Pynosol 






0, ©) rN = Laboratories, Quigley Co., Rumford Chemical Works, 
es 5 > jl Js } Scully Steel Products, Geo. W. Smith & Sons, Sulphur 


Products, and Warner Chemical. 
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THE AMERICAN WAY .. = propuction 


MACHINES BUILT BY PRODUCTION METHODS! 


Years ago Walker-Turner sensed a demand for moderate-priced, well- 
built machine tools for thousands of jobs that would not justify the expense 
of high-priced, “hand-tailored” machines. By the same production methods 
used by the American Automobile Industry, this Company took machine 
tools out of the social register and put them by the thousands in manufac- 
turing plants throughout the country. It would pay you to find out whether 
the use of these machines would increase your manufacturing profit. 


eri WALKER-TURNER PRODUCTS 


Rigid inspection of every Walker-Turner machine, 


coupled with precision manufacture, provides long DRILL PRESSES + METAL-CUTTING BAND SAWS «+ RADIAL CUT-OFF 
service-life and operating economy. MACHINES « BENCH GRINDERS « FLEXIBLE SHAFT MACHINES e« AND 

‘es OTHER MACHINES FOR WORKING METALS, WOOD AND PLASTICS 
ia an ae ee 


Walker-Turner Co., Inc. 
4290 Berckman St., Plainfield, N. 5. 


Send me the new Walker-Turner Catalog. 
Name Title 


Company 









Street ais 






= 
a 


o Cy. __ State 


WALKER-TURVER MACHINE TOOLS 


eel TaNARLTe FOR METAL, WOOD AND PLASTICS 


PLAINFIELD, N.J 
i eo | 
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INDUSTRIAL DESIGNERS TO LECTURE AT N.Y.U. 


Ten outstanding industrial designers will participate in a serial 
symposium at the New York University School of Architecture 
and Allied Arts on the values, opportunities and training in the 
broad field of industrial design. The series of lectures will be 
held Thursday evenings beginning the latter part of September 
at the Bryant Park center of the school. Lecturers and their 
subjects will include: Gilbert Rohde, “What Is Industrial De- 
sign? Function of the Industrial Designer. Commercial Value 
of Design, Opportunities, Training’; Raymond Loewy, “De- 
signing for Transportation”; Donald Deskey, “Production and 
Distribution of Modern Shelter”; Henry Dreyfuss, “The De- 
signer, the Engineer and the Public’; George Sakier, ““Decora- 
tive Glass and Metal—Domestic Engineering”; Walter Dorwin 
Teague, “The Scope of the Industrial Designer’s Influence” ; 
Russel Wright, “Home Furnishings of Modern Design”; Her- 
bert Bayer, “Presentation and Display”; Martin Ullman, “Pack- 
aging Design’; and Eleanor LeMaire, “Modern Design of 
Shops in Terms of Merchandise.” 


for the life ENERGY OUTPUT REACHES NEW HIGH 


Production of electricity by the electric light and power in- 
dustry for the week ended August 10 was 2,589,318,000 kw.-hr. 


& 
of the F ul i m e nt as compared with 2,333,403,000 kw.-hr. in the comparable week 
of 1939, a gain of 11 per cent, and 2,604,727,000 kw.-hr. in the 


preceding week. According to figures released by the Edison 





Nothing thes the place of Mester Resin-Core Electric Institute, total output in the four weeks ended August 1, 
Caldas in eabiio seaieteiaiiti plain acieeeeiiiain 10 amounted to 10,318,852,000 kw.-hr., 11 per cent above the on 
g pe ent erecuical connections. 9,294,898,000 kw.-hr. produced in the like period of 1939. de 

This famous solder is scientifically developed “ 

€ 


in Kester Laboratories for this specific service. The . 
especially prepared rosin-flux eliminates corrosion NATIONAL TELEVISION SYSTEM UNDER WAY 


and gives extra protection against fire hazard. Sponsored by the Radio Manufacturers Association, a National 


Kester Rosin-Core Solder is specified for all Television Systems Committee has been organized with the co- 7 
types of electrical and radio work because it adds operation of the Federal Communications Commission for the 
security end permanence to every tnstalletion purpose of exploring existing television systems with a view to G 


Whos cuits ee sehaend atti Mates they require developing and formulating standards that will be acceptable 


; : : to the industry as a whole in expediting establishment of a st 

no further attention for the life of the equipment. single well-founded national system. Although under the aus- a 
You are cordially invited to make use of pices of RMA, the project will operate independently and in ti 

’ . . . all probability reflect majority opinions within the industry. | 
Kester's 43 years of soldering experience. Write I 


Under the chairmanship of Dr. W. R. G. Baker, director of 
RMA’s engineering department, the initial meeting of the new a 
committee, composed of the leading engineers and scientists of 
the industry, took place July 31 in New York City. President 


KESTER SOLDER COMPANY James S. Knowlson of RMA, who opened the meeting, said: 


Kester engineers for expert advice on any solder- 
ing problems. 


“As soon as the FCC stated that it was ready for the industry le 

4209 Wrightwood Avenue Chicago, Illinois to devel: p_ standards, I called on Chairman Fly and offered the . 
RMA facilities and machinery by which television interests 

Eastern Plant: Newark, N. 5 could be coordinated and codified.” t 

. Chairman James L. Fly of the FCC, one of the participants r 

Canadian Plant: Brantford, Ont. in the organization meeting, remarked: “This is a demonstra- i 
tion of what can be done in cooperation between the industry 

and the government and television is bound to move forward t 

t 


expeditiously and successfully.” He told the group that the 
commission could not state now when television would be . 


ready for full commercial realization because it was depending 


on the committee to do that job. He recommended a program / 
f 0 aa a D bs 0 i D 7 R S of study, consultation and joint research, reiterated that the > 
television standards hitherto prevailing were inadequate for ; 
launching a uniform system, and expressed himself as highly 
STANDARD FOR INDUSTRY optimistic over future prospects. Chief Engineer E. K. Jett 
of the FCC stated that television standards are absolutely es- 
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TURING 


1. “WE GOT A PUMP AND MOTOR in by ship the 


other day that were completely soaked with water. | 
don't know how they got that way—maybe some- 
body even dropped ‘em overboard when they were 
being loaded. All | know is that the motor wouldn't 
work.” 


HEN a machinery manufacturer 

sells his product equipped with 
G-E motors and control, the complete 
service facilities of the G-E organization 
are available to his customer. Here is a 
true story which illustrates this point. 
It is a typical example of the attention 
anyone gets when he buys G-E equipped 
machines. 


No matter where your customer may be 
located, there’s always a G-E represent- 
ative nearby to help him with his elec- 
trical problems. He can call on the 
nearest of 103 sales offices, 25 service 
shops, and 28 warehouses in all parts of 
the country. This service is just one of 
the many benefits that your customers 
get when you supply G-E equipment. 


And if you have any electrical design 
problems, you can go to the nearest G-E 
office and get the help you need. Gen- 
eral Electric, Schenectady, N. Y. 





Bs “| SQUAWKED PLENTY ABOUT IT to the 


local G-E office. It burnt me up to see that 
motor sitting there on the floor — useless.” 





4. “HE KNEW WHAT TO DO right away. 
Took the motor apart and found two quarts of 
sea water inside. So he rushed it to the G-E 
service shop, and they baked it out in one of 
their electric ovens.” 


a “IMAGINE MY SURPRISE when a guy 
showed up from a G-E service shop less than 
an hour later. He must have started over here 
almost before | finished talking.” 


a WE GOT IT BACK IN JIG TIME, and now 
it runs like a million bucks. I've never seen 
such service. | was pretty hot under the collar 
when I first saw that motor, but | sure cooled 
off fast when G.E. got going! 


GENERAL & ELECTRIC 


669-2 
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TO YOUR PRODUCT 





You can probably find-—in our extensive line 
of small transformers-—-one to fit into your 
particular signal and control auxiliaries. If not, 
we can supply transformers to meet almost 
any requirement by using standard G-E trans- 
former parts in various combinations. All parts 
with the exception of the core and coils 
are optional. 


For example: 


You can buy only 
the core and coils 





—or, you can buy them 
with mounting-feet at- 


tached 





—or with end cases, 
leads, and terminals 


—or with almost any other spe- 
cial mounting or enclosing feature 
to fit your needs. 


If your product includes small built-in trans- 
formers, you should investigate the G-E 
“tailored” line. Send us the details— we'll be 
glad to quote prices and offer recommen- 
dations. General Electric, Schenectady, N. Y. 


Write for Bulletin GEA-1358D 





sential before television can be launched. “It is hoped,” he 
said, “that the standards eventually adopted will be truly rep- 
resentative of the industry and also permit future development. 
Some standards must be frozen now, such as the 6 megacycle 
channel, but the way should be kept open to improve this and 
other standards later on.” 

Among the companies appointed by Mr. Knowlson to the 
committee membership are Bell Telephone Laboratories, Allen 
B. Du Mont Laboratories, Farnsworth Television & Radio, 
General Electric, Hazeltine, Hughes Tool, Philco, Radio Corp. 
of America, Stromberg-Carlson Telephone Mfg., Zenith Radio 
Corp. and Institute of Radio Engineers. 


TO PROMOTE U. S. PRODUCTS ELSEWHERE 


Manufacturers potentially interested in the possible introduction 
of their new products in other countries may obtain the co- 
operation of the Bureau of Foreign and Domestic Commerce 
by applying to the electrical division of the bureau in Wash- 
ington or to the nearest field office. John H. Payne is chief 
of the electrical division, Bureau of Foreign and Domestic 
Commerce, Washington, D. C. 


MINIMUM WAGE AND PUBLIC CONTRACTS 


Following an earlier public hearing before the Public Contracts 
Board, U. S. Department of Labor, in the matter of the deter- 
mination of the prevailing minimum wages in the electrical 
manufacturing industry under the Walsh-Healey Public Con- 
tracts Act, the National Electrical Manufacturers Association 
has submitted additional information to the board. 

30th the original presentation and the supplementary report 
have been covered in comprehensive and highly factual printed 
reviews obtainable from the Nema Walsh-Healey Committee, 
of which W. C. Babbitt is secretary (155 E. 44 St, New 
York). 

In concluding the more recent presentation the committee 
suggests that a careful consideration of the information indi- 
cates that “first, the solution lies in a single minimum for the 
industry as a whole rather than in separate minimums for 
various branches of the industry and second, if the data result- 
ing from the Bureau of Labor Statistics survey have to be 
used for the determination of prevailing minimum wages in 





MEETINGS AHEAD 


American Society of Mechanical 


September 3-6. 
Engineers. Fall meeting, Spokane, Wash. 
29 W. 39 St., New York, N. Y. 

September 9-12. Illuminating Engineering Society. 
Annual meeting, Spring Lake, N. J. F. G. Horton, 51 
Madison Ave., New York, N. Y. 

September 18-20. National Industrial Advertisers 
Association. Annual conference, Detroit, Mich. Na- 
tional Industrial Advertisers Assn., 100 E. Ohio St., 
Chicago, III. 

September 24-27. Association of Iron and Steel 
Engineers. Annual meeting and exhibition, Chicago, 
Ill. Brent Wiley, Empire Bldg., Pittsburgh, Pa. 

October 13-15. Society of the Plastics Industry. 
Fall meeting, Shawnee-on-Delaware, Pa. E. F. Lougee, 
2240 W. 115 St., Chicago, Il. 

October 16-18. Fifth Annual Porcelain Enamel 
Institute Forum. Urbana, Ill. C. S. Pearce, 612 N. 
Michigan Ave., Chicago, II. 

October 17-19. American Society of Tool Engi- 
neers. Semi-annual convention, Cincinnati, Ohio. Ford 
R. Lamb, 2567 W. Grand Blvd., Detroit, Mich. 

October 21-25. National Metal Congress and Ex- 
position. Sponsored by American Society for Metals. 
Cleveland, Ohio. W. H. Eisenman, 7016 Euclid Ave., 
Cleveland, Ohio. 

October 27-November 1. National Electrical Man- 
ufacturers Association. Annual meeting, New York, 
N. Y. W. J. Donald, 155 E. 44 St., New York, N. Y. 


C. E. Davies, 
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MADE TO SOLVE 
YOUR PROBLEMS 


Call on Hubbard's long expe- 
rience and skill in developing 
and manufacturing parts like 
TTT Pomme teelul lit Me mee 
sults you are after in those 
various design and production 
problems. 


Send in your drawings, or 
describe your problem. 
Your inquiry will bring real 
assistance and the advan- 
tages of long experience. 


ae ae 


Reg. U.S. Pat. Of. 


WIRE 


TENSILE STRENGTH 
in Lb per Sq In. 


96 Hours |504 Hours 





Original - “8 - 
xygen Oxygen 


Bomb Bomb 


























2100 2100 2100 


S IF anything could have a life of 
1,000,000 years! And we’re making 
THAT ADD-UP -. 0 no such fantastic promise. But the point 
ro | is that Flamenol contains nothing that 

will oxidize; there is no reason why it 


PR O Fl TS : should deteriorate with age. 
ce | ae ; 


: Tests indicate that this is true. After 
accelerated aging in the oxygen bomb, at 
300 pounds per square inch for 504 hours 
at 70 C, Flamenol shows no sign of de- 
preciation in tensile strength. 








F YOU require made-to-order screws and ; . 
The results of recent tests in oil are 


even more remarkable. A G-E cable 
specialist will be glad to go over the 
fastening devices requiring heads, threads and detailed data with you. Ask him, too, 
finishes to meet individual needs. The ‘head about the reduced thickness 
work’ of PROGRESSIVE specialists plus the most of insulation on certain sizes om 

and the new low prices. (igsumebisbuseeed 


General Electric Company, od 
Schenectady, N. Y. ALWAYS 


headed parts it will prove to your advantage 
—and PROFIT —to consult PROGRESSIVE. We 
specialize in the cold upset manufacture of 











modern equipment means economical produc - 






tion of parts made to the highest quality 






standards. Submit sample screws or specifica- 





ON tions for our estimates. 
(UALITV2 
PROMCO 
A CRAND 7 


The PROGRESSIVE MFC. CO. 
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PARAGON aN TERA 


PRORGON FLET IRN Cx 


Small, neat, compact. All 
electric—no clock works or 
clock escapements to get 
out of order. Noclock springs 
to break. Powered and timed 
by slow speed, self-starting, 
synchronous motors. Load 
circuit switched by standard 
enclosed Micro Switches 
Built for years of unfailing 
service 


Manual or automatic reset 
128 different models for 
built-in flush panel mount- 
ing, enclosed surface mount- 
ing or wall mounting. Abso- 
lutely accurate for timing in 
split seconds, seconds, 
minutes or hours. 


INSTRUMENTS) e 





TOL mC 
A NEW SERIES OF 


SYNCHRONOUS MOTOR-OPERATED 
INTERVAL TIMERS cud 
-TIME DELAY RELAYS 


Very moderately 
priced with 
liberal discounts 
fo manufacturers 
purchasing for 


resale. 
fe 


White jor complete 


PARAGON ELECTRIC CO 
37W Van BurenSt., Chicago, Ill 


PARAGON 


Chicago BUILDERS OF CONTROL 


e SINCE 1905 





the electrical manufacturing industry, the answer be sought 
not in the concentrations shown in a wage frequency distribu- 
tion of a wide variety of unskilled workers, but in the wage 
distribution of the type of workers who perform the simpler 
jobs that are more or less common in the manufacture of all 
types of electrical products. That is to say, the wages pre- 
vailing at the lower end of the frequency distribution for un- 
skilled workers are more likely to represent the minimum 
wages prescribed by the act.” 

The matter is now in the deliberative stage, namely, the 
Public Contracts Board has closed the record and is in the 
process of considering what recommendations it will make to 
the Secretary of Labor. Any determination of minimum wages 
made by the Secretary of Labor in this matter will apply to 
government contracts subject to the Walsh-Healey Public 
Contracts Act for products coming under such definition of the 
industry as is finally adopted for this purpose. 


APPLIANCE SALES CONTINUE GAINS 


Washing Machines. Shipments in June totaled 112,134, a 
drop of 6.6 per cent from 120,076 reported in June, 1939, and 
a decrease of 5.7 per cent from May, when shipments totaled 
118,987, according to the American Washer and Ironer Manu- 
facturers Assn. Shipments from January to June totaled 
the same period in 1939. 

Ironers. Shipments in June were 8,571 compared to 8,317 
a year ago, advance of 3 per cent, but declined 19 per cent 
from the May figure of 10,590. Total for the half year period 
was 63,749 as against 61,121 in the corresponding months of 
1939, gain of 4.3 per cent. 

Vacuum Cleaners. Sales in June hit a new high for the 
month, totaling 144,237 compared to 99,674 in June, 1939, an 
increase of 44.7 per cent, but fell off 17 per cent from the May 
total of 173,896. January-June sales, according to the Vacuum 
Cleaner Manufacturers Assn., aggregated 931,012, an increase 
of 28.2 per cent over 706,353 in the first half year of 1939. 

Refrigerators. Domestic household units sold during June 
amounted to 305,943 compared with 250,045 in the same month 
last year, up 22.3 per cent, and 358,713 in May, decrease of 
14.7 per cent, according to the National Electrical Manufac- 
turers Assn. Units sold from January to June amounted to 
1,737,548 compared with 1,315,790 in the same period last year, 
up 32 per cent. 

Electric Ranges. Sales in June were 33,403, 22.8 per cent 
above the 27,256 units sold in 1939 and 22.1 per cent below the 
May total of 42,983. Nema reports 228,730 units sold during 
the first six months this year compared to 170,704 last year, 
gain of 33.9 per cent. 

Mechanical Stokers. Sales for the month of June amount- 
ed to 9,986 as compared with 7,943 for June, 1939, and 8,415 
for May, respective gains of 25.7 and 18.6 per cent, according 
to the Department of Commerce. January-June sales for 1940 
were 37,396, 38.5 per cent over 26,990 sales in 1939. 

Oil Burners. Shipments totaled 18,387 in June as com- 
pared with 16,906 last June and 17,829 in May, gains of 8.7 
and 3.1 per cent. Department of Commerce statistics show the 
six months’ total to have been 87,865, 26.1 per cent above 
69,638 shipments during the same period last year. 


INDUSTRIAL CONTROL STANDARD REVISED 


Superseding the 1937 edition, a new industrial control standard 
concerning the manufacturing, test and performance of indus- 
trial control equipment has been issued by Nema. It contains 
general standards and definitions applying to resistors, con- 
tactors, brakes, autotransformers and reactors, ac. and dc. 
controllers; machine tool, synchronous motor, printing press 
and mine hoist control, etc. Copies may be obtained from the 
National Electrical Manufacturers Association for $1.00. 


ACOUSTICAL PRINCIPLES AND APPLICATIONS 


Offering those engineers who are confronted with problems in 
sound a complete treatment of acoustics, Harry F. Olson, 
director of acoustical research of RCA Manufacturing Co., in 
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Acme Steel Co. 

Ajax Flexible Coupling Co. 

Allis-Chalmers Mfg. Co. 

American Can Co. 

American Chain & Cable Co. 

American Gas Furnace Co. 

American Laundry Mach. Co. 

American Locomotive Co. 

Anaconda Copper Mining Co. 

Anchor Post & Fence Co. 

Appleton Electric Co. 

Armstrong Machine Works 

Atlas Lumnite Cement Co. 

Atlas Powder Co. 

Bakelite Corp. 

Baldwin Belting & Leather Co. 

Baldwin-Duckworth Div. 

Baldwin-Southwark Corp. 

W. F. & John Barnes Co. 

Bethlehem Steel Co. 

Black & Decker Mfg. Co. 

Blaw-Knox Co. 

Brown & Sharpe Mfg. Co. 

Bucyrus Erie Co. 

Bullard Co. 

Butler Mfg. Co. 

Byers Machine Co. 

Calco Chemical Co. 

Canadian Ingersoll-Rand Co. 

Canadian Westinghouse Co., 
Ltd. 

Carboloy Co., Inc. 

Carrier Corp. 

Carter Carburetor Co. 

Celluloid Corp. 

Century Electric Co. 

A. B. Chance Co. 

Chicago Bridge & Iron Co. 

Chicago Molded Products Co. 

Cincinnati Bickford Tool Co. 


Cincinnati Milling Machine Co. 


Cincinnati Shaper Co. 

Clark Controller Co. 

Cling Surface Co. 

Colgate-Palmolive-Peet Co. 

A. M. Collins Mfg. Co. 

Columbia Alkali Corp. 

Combustion Engineering Co. 

Continental-Diamond Fibre 
Co. 

Copperweld Steel Co. 

Cornell-Dubilier Elec. Corp. 

Crown Cork & Seal Co. 

Cuno Engineering Corp. 

Cutler-Hammer Inc. 

Detroit Rex Products Co. 

Diehl Mfg. Co. 

Ditzler Color Co. 

Dodge Mfg. Corp. 

Dole Valve Co. 

Domestic Engineering Co. 

Duff-Norton Mfg. Co. 

DuPont Co. 

Durez Plastics & Chemicals 

Thomas A. Edison Co. 

Ex-Cell-O Corp. 


Fafnir Bearing Co. 
Fairbanks Morse & Co. 
Farrel-Birmingham Co., Inc. 
Ferranti Electric, Ltd. 
Flintkote Co. 

Foote-Burt Co. 

J. B. Ford Sales Co. 

Foster Wheeler Corp. 
Foxboro Co. 

Frick Co. 

Frontier Roller Bearing Co. 
Fulton Syphon Co. 

General Electric Co. 
General Railway Signal Co. 
Gisholt Machine Co. 

Globe Steel Tubes Co. 

B. F. Goodrich Co. 

Gould Pumps, Inc. 

Graver Tank & Mfg. Co. 
Graybar Electric Co. 

A. P. Green Fire Brick Co. 
Guardian Electric Mfg. Co. 
Hamilton Mfg. Co. 

Hays Corp. 

Heald Machine Co. 

Hinde & Dauch Paper Co. 
Hercules Powder Co. 

Hevi Duty Electric Co. 
Hilo Varnish Corp. 
Hotstream Heater Co. 
Hyatt Bearings Div. 
Hygrade Sylvania Corp. 


Independent Pneumatic Tool 
Co. 


Ingersoll-Rand Co. 
Insley Mfg. Corp. 





International Nickel Co. 


Irvington Varnish & Res. Co. 


Johnston & Johnston, Inc. 


Johns-Manville Co. 

Joy Mfg. Co. 

Keasby & Mattison Co. 
Koehring Co. 

Lamson & Sessions Co. 
Landis Tool Co. 


R. K. LeBlond Machine Tool 
Co. 


R. G. LeTourneau, Inc. 
Lignum-Vitae Products Corp. 
Lindberg Engineering Co. 
Link-Belt Co. 

Locke Insulator Co. 

Magnus Chemical Co. 
Manhattan Rubber Mfg. Div. 
Mason-Neilan Regulator Co. 
Mattheson Alkali Works 
Mattison Machine Works 
Milcor Steel Co. 

Mono Service Co. 

Monsanto Chemical Co. 
Morganite Brush Co. 

Morse Chain Co. 

National Automatic Tool Co. 
National Carbon Co., Inc. 
National Process Co. 

Nation Vulcanized Fibre Co. 
Neptune Meter Co. 

New England Coke Co. 

New Jersey Zinc Co. 

N. Y. Belting & Packing Co. 
Nicholson File Co. 

Northern Electric Co., Ltd. 
Norton Co. 

Novo Engine Co. 

Ohio Brass Co. 


Okonite Co. 
Osburn Mfg. Co. 
Otis Elevator Co. 


Owens-Corning Fiberglas 
Corp. 
Owens-Illinois Glass Co. 
Pangborn Corp. 
Pennsylvania Salt Mfg. Co. 
Permutit Co. 
Philadelphia Quartz Co. 
Pittsburgh Equitable Meter Co. 
Pittsburgh Reflector Co. 
Pneumatic Scale Corp., Ltd. 
Read Machinery Co., Inc. 
Reeves Pulley Co. 
Reliance Elec. & Eng. 
Republic Bank Note Co. 
Republic Flow Meters Co. 
Republic Steel Corp. 
Resmans Prod. & Chem. Co. 
R. W. Rhoades Metaline Co., 
Inc. 
Robins Conveying Belt Co. 
Rockbestos Products Corp. 
John A. Roebling’s Sons Co. 
Rotor Tool Co. 
Joseph T. Ryerson & Son, Inc. 
S K F Industries, Inc. 
Sangamo Electric Co. 
Scott Paper Co. 
Shepard Mills Crane & Hoist 
Simonds Saw & Steel Co. 
Sloan Valve Co. 
W. W. Sly Mfg. Co. 
Stanley Works 
Superheater Co. 
Surface Combustion Corp. 
Taylor Instrument Co. 
Thermoid Co. 
Thew Shovel Co. 
Timken-Detroit Axle Co. 
Timken Roller Bearing Co. 
Truscon Steel Co. 
Union Carbide Co. 
Union Steel Products Co. 
Unitcast Corp. 
U.S. Pipe & Foundry Co. 
U. S. Rubber Co. 
U. S. Steel Corp. 
Edward Valve & Mfg. Co. 
Vickers, Inc. 
Edward W. Voss Machinery Co. 
Wagner Electric Corp. 
Walton Truck Co. 
Warner & Swasey Co. 
Waukesha Motor Co. 
West Disinfecting Co. 
West. Elec. Instrument Corp. 
West Penn Power Co. 
Western Precipitation Corp. 
Westinghouse Elec. & Mfg. Co. 
Weyerhaeuser Sales Co. 
Wheeler Reflector Co. 
Wickwire Spencer Steel Co. 
Edwin L. Wiegand Co. 
Wilson Mechanical Instr. Co. 
Wiremold Co. 
Wolverine Tube Co. 
York Ice Machinery Corp. 





18th Annual CONFERENCE and | RY OYE 


ME aO TA 
Bern is. 19. 20.7, 


SEPTEMBER 1940 


INDUSTRIAL 


ADVERTISERS 
>) 30: ce) hee 


Association 
. HOTEL STATLER 


























































For use over colored enamels 
Withstand Buffing 


Can be used directly on polished metals 


Tough and flexible 
Impervious to atmospheric conditions 


Resistant to handling, buffing, 
tarnishing and marring 


EGYPTIAN FINISHING LACQUERS are extremely 
durable and may be either air-dried or baked. 


Ath for details 


THE EGYPTIAN LACQUER MANUFACTURING CO. 
ROCKEFELLER CENTER NEW YORK 
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his book, “Elements of Acoustical Engineering,” presents an 
exposition of the fundamental principles used in modern acous- 
tics and fully describes existing sound instruments. Special 
effort has been directed towards the establishment of analogies 
between electrical, mechanical and acoustical systems because 
engineers have found that the reduction of a vibrating system 
to the equivalent electrical circuit is a valuable aid in the 
analysis of vibrating systems. Current acoustic practices in 
radio, phonograph, sound motion pictures, public address, sound 
re-enforcing and sound measurements have been included and 
practically all modern transducers such as microphones, loud 
speakers, headphones and phonograph pick-ups have been 
treated from the mechanical or acoustical impedance viewpoint. 
Published by D. Van Nostrand Co., Inc. 


MACHINE TOOL OUTPUT DECLINES SLIGHTLY 


Machine tool industry operating rate for July stood at 88.3 per 
cent of capacity compared to 92.3 for June, off 4.3 per cent, 
and 65.8 for July, 1939, up 34.1 per cent, according to the 
National Machine Tool Builders Assn. The industry’s capacity, 
measured in terms of payroll hours, showed a further increase 
to 29.9 per cent above September, 1939, 


DATED AND GUARANTEED INCANDESCENTS 


Introduction of a dated lamp by the Beamlite Electric Corp. 
marks a new merchandising theme in the sale of incandescent 
lamps. Under this arrangement lamps will be dated at the 
time of sale and unconditionally guaranteed for a three-month 
period thereafter. 


LESSONS IN WELDING 


Within the series of 51 lessons contained in the recently pub- 
lished volume “Lessons in Arc Welding” is a concise review 
of the fundamental facts of welding technique and practice and 
of that knowledge which will enable a welder to utilize this 
process as successfully and economically as possible. Covered 
within the four principal sections are: welding with unshielded 


arc electrodes; welding with shielded arc electrodes; electrodes 


for particular joints and metals; hardfacing. Text explanations 
are graphically supplemented by line drawings and photographs 
for ready understanding. Published by Lincoln Electric Co. 


_A.L.E.A. LAUNCHES NEW PROGRAM 


First step taken by the recently formed American Lighting 
Equipment Association in launching its new specification-certifi- 


| cation program was a two-day educational conference held at 


the General Electric Institute, Nela Park, Cleveland, for the 
following purposes: to acquaint members and friends with vari- 
ous phases of the association’s new program; to familiarize 
members with the scientific and engineering principles involved 
in certified fixtures; and to outline ways and means by which 


| the program may be promoted most effectively to the lighting 


industry and general public. 


| ELECTRICAL GOODS ORDERS RISE SHARPLY 


Value of new 
orders for elec- 
trical goods 
booked during 
the second 
quarter of 1940 
reached the 
highest total 
since the first 
querter of 
1937. Orders 
were 12.2 per 
cent above the 
bookings for 
the first quarter 
this year and 
30.4 per cent 
over the 1939 
second quarter. 
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SIGN 


THE WRIGLEY SIGN AT TIMES SQUARE, NEW YORR Clee 


ATLAS RESISTOR COMPANY'S resistances in the controls of the world’s largest 
sign are made with ‘“‘TOPHET” nickel-chrome. Not a failure in 4 years! 


WILBUR B. DRIVER CO. 


NEWARK, NEW JERSEY 2) 


VISIT OUR 1840 WORLD'S FAIR EXHIBIT IN THE HALL OF INDUSTRY AND METALS 
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FLAT HEAD oT OVEN HEAD 
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OVAL HEAD 


TYPE Zz TYPE 2 TYPE Z 
ROUND HEAD HEXAGON HEAD BINDING HEAD 

















HEATERS 


The peculiarities of the compound being 
heated in this Sta-Warm required Monel con- 
struction throughout and a motor-driven agita- 
tor. This heater is shown simply to indicate 
how readily and easily the basic principles of 
Sta-Warm Compound Heaters may be applied 
to solve your compound heating problems. . . 
Sta-Warm features include uniform heating; 
precision thermostatic control; non-clog, non- 
freeze outlets, etc.—and all these are incor- 
porated into all Sta- Warms—built in any capac- 
ity or shape, of any material, for any specified 
heat control, for any compound... If your 
cost records show you could improve your 
compound heating operations, Investigate 
Sta-Warms Today! 


STA-WARM ELECTRIC CO. 
565 N. Chestnut St., Ravenna, O. 


in Hardness ... Toughness ... Uniformity . . . 


Accuracy . . . Tensile Strength... Color... 


*% We might be called too fussy about heat-treating Central 
Sheet Metal Screws to just the right turn ... true blue. But 
there's no use putting flawless special analysis steel into a sheet 
metal screw, without this final Central “‘true-blue” heat-treating 
process that makes ‘em stand up under the severest kind of 
strain or vibration. 


rez” SHEET METAL SCREWS by Central 


Without cost or obligation, let us send samples of Central 
“true blue” Sheet Metal Screws. Specify types A" or “Z" 
in the size you need. Test them out on the toughest kind of 
self-tapping metal-to-metal assemblies. Treat ‘em rough. 
We'll stake our reputation on your verdict. Write 


CENTRAL SCREW COMPANY 


3519 SHIELDS AVENUE CHICAGO, ILLINOIS 
sansa seasnnaaide eieeenslabeanihinntamenbadatiieaees 
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NEW PLANTS, EXPANSIONS, MERGERS 


U. S. Electrical Motors, Inc., of Los Angeles, Cal., is 
building a new branch plant in the east at Milford, Conn. To 





be completed in November, it will be equipped with new ma- 
chinery for the production of electrical motors and aircraft 
testing auxiliary motors. 

Air Associates, Inc., is planning to move all operations of 
the company from the various buildings now occupied at 
Roosevelt Field, L. L., to its new main office and factory build- 
ing in Bendix, N. J., this month. This new plant represents 
the first unit in an expansion program of the company’s engi- 
neering and manufacturing facilities to eventually occupy 15 
acres of land at this location. 

Haynes Stellite Co., unit of Union Carbide and Carbon 
Corp., has expanded its manufacturing facilities at its plant in 
Kokomo, Ind. by the addition of a new one-story factory 
building. 

Universal Cooler Corp. will move to Marion, Ohio, in 
September and October, where it has acquired a plant better 
suited to the line production of its commercial refrigeration 
equipment. 

Westinghouse Electric & Mfg. Co. is now constructing 
a new three-story office building to accommodate 700 office 
workers near its Philadelphia works. 

Synthane Corp. has just completed a new press room addi- 
tion to its Oaks, Pa., plant. 

Callite Tungsten Corp. has announced the acquisition of 
Harris Alloys, Inc., which is to be conducted as a division of 
and under the corporate name of the Callite Tungsten Corp. 
Frederick T. Harris will have full charge of operations of this 
new division. Callite is now in a position to add to its regular 
list of products a line of special wires in sizes down to 0.001 in. 

International Business Machines Corp. is erecting a 
two-story addition to its main plant at Endicott, N. Y., to 
house machine shop, tool room and punch press departments. 

SKF Industries, Inc. has acquired a third plant in Phila- 
delphia on the Pennsylvania Railroad at Bridge St. which will 
be devoted exclusively to the manufacture of anti-friction bear- 
ings. 

Micromatic Hone Corp., manufacturers of honing ma- 
chine tools, now occupy larger quarters at 1345 E. Milwaukee 
Ave., Detroit. This expansion represents an increase of over 
100 per cent in space occupied during the last 18 months. 

Bullard Co. has contracted for erection of a machine shop 
building which will be ready in about 3 months. This is the 
second expansion move within a month. 

Research Products Corp. has purchased the Burgess Bat- 
tery Co. plant in Madison, Wis. and plans to use it for the 
manufacture of filters for air conditioning plants and minerals 
for softening water. The firm also occupies the old Burgess 
laboratory headquarters at 1011 E. Washington. Benjamin S. 
Reynolds, who recently resigned as vice president of Burgess, 
has become vice president and director of Research Products. 

Hill Acme Co. of Cleveland, manufacturers of hydraulic 
precision surface grinders, plate, sheet and strip polishing ma- 
chines, etc., formerly the Hill Clutch Machine & Foundry Co., 
has acquired the Acme Machinery Co. which will be operated 
as a division of Hill Acme. This division at 4533 St. Clair 
Ave., Cleveland, makes upset forging machines, thread rolling 
and cutting machines, nut tapping machines, etc. Officers of 
Hill Acme are Ralph Perkins, chairman, A. C. McDaniel, 
president, L. L. Hercik, vice president and general manager, 
Karl F. Bruch, vice president, John R. Short, secretary. 

Westinghouse Electric & Mfg. Co. plans to construct a 
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BEAD CHAIN’ 


During our 25 years experience in the electrical field 
we have found the solution to many product problems 
by ingenious assemblies of BEAD CHAIN*, and our 
engineering department is prepared to cooperate intelli- 
gently wherever the use of chain is desirable. 
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Trode Mork Reg US Pot OF 
THE BEAD CHAIN MANUFACTURING CO. 
*Reg. U. S. Pat. Off. 16 Mt. Grove St., Bridgeport, Conn. 
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OR PEACE-TIME WORK— _ 

SS 

Whether you are making an automatic shell or an auto- 

matic toaster, the secret of getting the job out on time 

and at a profit lies largely in the quality of the springs 
and turnings. 


When these assemble readily and work smoothly, they 
become important items when you figure up your profit! 
Peck Parts measure up to just that sort of “yardstick.” 
Send us your next job and let us prove it. 


TREATISE ON SPRINGS FREE 


Write on your letterhead for useful engineering treatise 
on springs and how to order them—also for the Peck catalog. 


PECK SPRINGS 


AND SCREW MACHINE PARTS 


The Peck Spring Co., 12 Grove Ave. Plainville, Conn. 
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NEW! 


SHAWMUT TYPE-B MOTOR 
OVERLOAD SWITCH 


(Maximum Rating 34 H.P. 115 volts A.C. 
8 


THERMAL OVERLOAD 
PROTECTION 





A MANUALLY operated auxiliary circuit breaker, 
combining off and on switching with thermal over- 
load protection. Simple, compact and sturdy con- 
struction. Open type or enclosed type: mounting 
bracket and operating handle fit standard boxes and 
cover plates. 





1. Highly insulated molded base. 2. Easily accessible 
long screws, with large heads, for easy installation of 
heaters. 3. Heater for thermal overload protection, 
available in twenty-four different ampere ratings, 
legibly stamped for identification. 4. Non-welding 
alloy contacts, for long life. 5. Single flat spring of 
special alloy for long life and extra contact pressure. 
6. Only two moving parts in simple overload tripping 
mechanism. 7. Mounting bracket of universal type: 
fits any standard switch box. 8. Large terminal 
screws, easily accessible, for proper connections. 
All Metal Parts Are Rust-Resisting 
APPLICATIONS: 

Air conditioning, refrigerators, washing machines, 
fans and blowers, pumps and compressors, floor 
polishers, oil burners, saws, small grinders, stokers, 
small printing presses, small conveyors, machine 
tools, and many other types of motor driven equip- 
ment. 


Write for Our New Catalog 


THE CHASE-SHAWMUT COMPANY 
NEWBURYPORT, MASSACHUSETTS 
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OHIO 


TORQUE 
MOTORS 





Ohio Torque Motors are employed to release 
brakes and hold them open ... open gates and 
doors .. operate clutches. . . turn valves. . . close 
switches .. . any job a solenoid or power cylinder 
can do. 


They can be stalled for any length of time to suit 
the work cycle for which they are wound and not 
burn out, nor even over-heat. 


Ohio Torque Motors are silent. Made for any 
power from 1 inch-ounce to 48 inch-pounds; and 
to operate on one- two- or three-phase A.C., or 


up to 250 volts D. C. 
What is your problem ? 


The OHIO ELECTRIC MANUFACTURING Co. 
5905 Maurice Avenue Cleveland, Ohio 



















$560,000 warehouse as part of the expansion program now 
under way at the Mansfield plant. 

Michigan Molded Plastics, Inc. has been formed at 
Dexter, Mich. to specialize in compression, injection and ex- 
trusion molded plastic parts. 


PLASTICS IN ENGINEERING 


Emphasizing progress and extent of applications of plastics t 
machine and appliance design problems, “Plastics in Engineer- 
ing” by J. Delmonte, assistant to the chief engineer, Chicago 
Flexible Shaft Co., and instructor in plastics, Armour Institute, 
is prepared directly for the designer with data conveniently 
tabulated and classified for reference. Review of the raw ma- 
terials employed in plastics, chemical reactions involved in their 
formulation, and methods of compounding them serve as an 
introduction to the chemistry of the materials. Advantages 
and disadvantages are discussed at length in terms of various 
engineering problems. Since the majority of plastics utilized 
in machine design problems is applied as molded articles, a 
comprehensive analysis is given of molding problems and mold 
designs. Published by the Penton Publishing Co. 


ABOUT PEOPLE YOU KNOW— 


W.H. Milton, Jr., has been 
appointed assistant manager of 
the plastics department of Gen- 
eral Electric at Pittsfield, Mass., 
after having been sales manager 
for the past two years. He has 
been associated with General 
Electric since 1920, holding var- 
ious positions in the industrial 
department of that organization. 





Robert I. Petrie has been 
appointed vice president and 
general sales manager of the 
Crosley Corp. Associated with 
Nash-Kelvinator Corp. for 15 
vears, he is well known through- 
out the household appliance in- 
dustry. Since 1938 Mr. Petrie 
was president and general man- 
ager of Barlow & Seelig Mfg. 





F. J. Geiger has been named assistant manager of the elec- 
trical department at the Norwood, Ohio, plant of the Allis- 
Chalmers Mfg. Co., succeeding C. J. Rattermann. Frank R. 
Freyler will be transferred from the Philadelphia office to 
Mr. Geiger’s former duties as assistant manager of sales. 

Clifford R. Hutcheon has been appointed chief engineer 
of Plandaire, Inc., of Pittsburgh (manufacturers of ceiling type 
air terminals) in complete charge of production, research and 
development. Until recently he was connected with Anemostat 
Corp. of America. 

John A. Hoeveler, manager of the engineering department 
of Pittsburgh Reflector Co. since 1926, has been named first 
vice president and member of the board of directors, and W. 
K. Yonge, who started with the company 21 years ago, has 
been named vice president in charge of manufacturing. 

C. C. Balke has rejoined the research staff of Fansteel 
Metallurgical Corp. to participate in important studies in the 
powder metallurgy of tantalum, tungsten, columbium, molyb- 
denum, other metals and refractory metal carbides. 

Frank D. Newbury, named manager of the newly created 
emergency products division of Westinghouse Electric & Mfg. 
Co., has been manager of the new products division since 1938. 
His staff includes Lawrence D. Rigdon, manager of manu- 
facturing; Carl §. Coler, manager of industrial relations; and 
William D. O’Connell. 


John M. Price has been elected president of the Ferro Ma- 


ELECTRICAL MANUFACTURING 
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one 0f Lhe MOST IMPORTANT COST ITEMS 


Pe eee 


--- YET OFTEN OVERLOOKED 


PEASE m 





Factor Wyss is the labor cost 


involved in producing blueprints—and here 
is a hypothetical example of the way it works. 


Machine A (not of Pease manufacture) 
using a certain blueprint paper at a certain 
fixed color constant (the only true scale in 
comparing prints) uses 40 amperes on a cer- 
tain constant line voltage and produces prints 
at 10 feet per minute. The corresponding 
Model Pease Machine prints on the same 
identical paper with the same tracings 
and under exactly the same conditions 
securing the same identical color and uses 
50 amperes but prints at 15 feet per minute. 


TL 


Therefore, in this example, Factor “X” or 
the number of labor hours required for the 
same number of prints, is reduced by 14 in 
the Pease Machine. And, in addition, al- 
though the Pease Machine uses 25% more 
amperage it operates only 24 as long for the 
ACHINES PlaTuRE th same amount of work, thus it actually con- 


MOST ePricient ¢ 





@ The greatest exposure area 





of any continuous blueprinting machine on the market. 


THE C. F. PEASE COMPANY 


a XPOSURE syste sumes 814% less current. It becomes ob- 
Z vious, then, that the Pease Machine operates 
at a much lower cost per sq. ft. of finished 
prints—prints of exceptional quality and 
flatness too. 

This hypothetical case is borne out by cer- 
tified figures in Blueprinting shops all over 
the country. 













Get the certified figures of actual test 
cases or—better yet—let us make a 
survey based on your costs and show 
you the savings with the Pease Machine 


2613 West Irving Park Road - - + Chicago, Illinois 
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WHERE YOU SEE COILS BE- 
ING PRODUCED ON THIS MA- 
CHINE, YOU’LL SEE QUALITY 
MERCHANDISE BEING MADE. 


It is no accident that those firms which have selected 
Universal Coil Winders happen to be the leaders in 
manufacture of quality electrical goods. Universal 
Coil Winders represent the furthest advancement in 
efficient coil winding. A note describing your type of 
work will bring you appropriate free bulletins on our 
various models. 


UNIVERSAL WINDING COMPANY 
P. O. BOX 1605 a PROVIDENCE, R. I. 
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MAKING 


Model 626 is another of the 
new panel instrument case 
styles being added constantly 


spiny 


MODEL 626 to the Triplett line. This 6” 


rectangular molded case in- 
strument offers unusually long readable scales—5.60” 
DC; 5.30” A.C.—One of Triplett’s 25 case styles. 


Painstaking processes observed in the construction of 
precision instruments are not generally known. Shown 
above is a view of the final calibration department, in 
the modern air-conditioned Triplett plant. Here, 
under rigid control, the future performance of all 
Triplett is standardized. 


FOR MORE 
INFORMATION 
WRITE SECTION Bluffton, Ohio 

319 HARMON DRIVE 


Merete meses ed ee 




















































Consider that any shape or form can be fabri- 
cated from Brandywine Hard Vulcanized Fibre 
Tubing asa base. On short notice, quantities 
of one hundred or one million precision parts 


can be delivered—at a cost surprisingly low. 


Accept our offer of samples and quotations at 
no obligation. Send for a handful . . . test 
them for mechanical and electrical properties, 
strength, precision . . . then look at the price! 
We'll stand on the result. 


Have you sent for this 
new Fibre Data Book? A 
copy will be sent free on 
request. You will find it 
a handy convenient in- 
formation compilation, of 
interest to all industry. 


BRANDY WINE 


FIBRE PRODUCTS COMPANY 
1402 Walnut Street Wilmington, Dela. 





















chine & Foundry Co. For the past five years he has been vice 
president of the company and is succeeded in that post by 
Henry B. Myers. 

Meade Brunet has been appointed manager of the engineer- 
ing products division of the RCA Mfg. Co., at the same time 
retaining his position as manager of the company’s Washington 
office. 

Dr WD: Coolidge, director of the General Electric re- 
search laboratory, has been named to the newly organized 
National Inventors’ Council, composed of 12 scientists and in- 
dustrial leaders and created by Secretary of Commerce Harry 
Hopkins to encourage civilian inventions as part of the national 
defense program. 

M. A. Carpenter has been named executive vice president 
and director of the Falk Corp., in which capacity he will con- 
tinue to head the sales and advertising departments. He has 
been connected with the Falk organization for 16 years. 

Allen W. Williams, one of the founders of the National 
Warm Air Heating and Air Conditioning Assn., has retired as 
managing director after 27 years of service. He will continue 
in an advisory capacity, and has been succeeded by George 
Boeddener. 

R. N. Blakeslee, Jr., has been elected vice president and 
assistant general manager of the Ajax Electrothermic Corp. 
He was formerly secretary and sales manager and is succeeded 
in the former position by F. T. Chestnut. 

Frank L. Driver has been elected president of the Driver- 
Harris Co.; Stanley M. Tracy, executive vice president and 
treasurer; John Drennan, F. V. Lindsey and H. D. Mc- 
Kinney, vice presidents; and Ernest A. Harleman, secre- 
tary and assistant treasurer. 

Harry K. Clark has been elected vice president and general 
manager of the Norton Co. and Andrew B. Holmstrom, vice 
president and works manager. Aldus C. Higgins retains the 
office of president and George N. Jeppson remains treasurer 
and vice president. 

Lincoln T. Work has been made director of research of 
Metal & Thermit Corp. 

George M. McGranahan, formerly assistant chief engineer 
at the Dow Chemical Co.’s Midland plant. has been transferred 
to Freeport, Tex., as director of production engineering. 


WESTINGHOUSE COMBINES SECTIONS 


Merging of the household refrigeration and laundry equipment 
departments of the merchandising division at the Mansfield, 
Ohio, plant of Westinghouse Electric & Mfg. Co. has been 
announced. Known as the domestic refrigeration and laundry 
equipment department, the new set-up is under the supervision 
of T. J. Newcomb, formerly manager of the household re- 
frigeration department. 


ELECTRICAL ENGINEERS ELECT OFFICERS 


President of the American Institute of Electrical Engineers 
for the year beginning August 1 is Dr. R. W. Sorensen, pro- 
fessor of electrical engineering and head of the department of 
electrical engineering at the California Institute of Technology. 
Other officers elected during the summer convention of the 
Institute are: Vice Presidents Everett S. Lee, J. W. Barker, 
K. L. Hansen, J. L. Hamilton, A. LeRoy Taylor. 


NEW TEMPERATURE-RESISTANT ALLOY 


Containing only 7 per cent iron but capable of retaining its 
strength at temperatures higher than 2000 deg. F., a significant 
new alloy has been developed by the Westinghouse research 
laboratories. Stronger at 1100 deg. F. than ordinary low 
carbon steel is at room temperature, it has a low damping 
coefficient at such elevated temperatures. It consists of one- 
half nickel and about one-quarter cobalt and includes such 
components as chromium, titanium and iron. While production 
of the metal on a commercial scale is practicable, its first cost 
will be high and its immediate uses are expected to be those 
of a special purpose alloy for dies, valves, or other applications 
requiring temperature-resistant metals. 


ELECTRICAL MANUFACTURING 
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POWER SCREWDRIVER 


The Machine You Have Been Waiting for 








MAGAZINE FEED 


Drives No. 2 to No. 6 Screws 


fi A STURDY — EFFICIENT — 
PRACTICALLY DESIGNED 
MACHINE 


ELIMINATES THE TROUBLESOME 
HANDLING OF SMALL SCREWS 


/) 






















Screws always in sight of 
operator. 


Sensitive, easily adjusted 
spindle clutch to meet all 
requirements of screw ten- 
sion. 


Table designed for con- 
veniently operating ma- 
chine over conveyor belt. 


Write for circular. 


Send Sample 
Assemblies for 


—— ’ = Production Estimates 


DETROIT POWER SCREWDRIVER COMPANY 
5361 Rohns Avenue 


Detroit, Michigan 





OVER 200 MFG’RS 
have adopted THIS Limit Switch 
ee —2 double 


break cir- 
cuits. 





—electrical 
and me- 
chanical 
mechanism 
separately 
enclosed, 
positively 
insulated. 





— operates 
on10° trav- 
el, over- 
travel 29°. 
— simple, 
compact, 
especially 
suited for 


heavy duty. 


Ask for complete data 
and FREE TEST 





“Give it the works’’—at our risk 


THE NATIONAL ACME CO. Cleveland, Ohio 
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NEW MODEL ‘‘A’’| 


KOOLOHM with 
outer ceramic prce 
tective shell cut 
away to show pro- 
gressive interleaved 
uinding to obtain 
high resistances, 
but still using large 


wire sizes for extra 
safety. 





Cut-awav view of 
small KOOLOHM 
with single layer 
winding. Noie large 
wire size for pro- 


tection. 


KOOLOHM wire with section of 


insulation removed. 





Users of Sprague KOOLOHM 
Wire Wound Resistors are find- 
ing in their unique construction 
features, the answer to resistor problems 
they have been unable to solve satisfac- 
torily with ordinary old-style units. 
Simplified mounting—directly to metal 
frames with saddle clamps or straps; econ- 
omies in space and cost; high resistances 
in remarkably small space; close toler- 
ances at low cost; excellent heat and 
humidity protection without special coat- 
ings; enormous overload capability; 
larger, safer wire sizes; cooler operation 
than any other resistors of equal size and 
rating; non-inductive resistors at modest 
cost; complete ceramic insulation, with 
no applied outer coatings to chip or 
peel—such are but a few of many remark- 
able improvements resulting from the 
exclusive Sprague method of insulating 
every bit of wire before winding with a 
heat-proof (1000° C.), moisture-proof 
insulation material. 


Because the wire on KOOLOHMS is 
ir sulated, resistors are “‘pattern-wound”’ 
for compactness and durability. Wires 
touch but cannot short. 


Investigate! Write today for a sample 
resistor (specify size and rating) also a 
copy of the Sprague Industrial Resistor 
Catalog No. 10. 
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FREE! OLD 
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SPRAGUE PRODUCTS CO. 







North Adams. Mass. 























Decimal Bed 
iP Pp. Motors? HR Cron re COME 
| EB smau 


5 To THE RESCUE OF STALLED 


BARNES-MADE SPRINGS & 


Ask HEINZE! (Rg (+ Se | 
ig © ‘ , y rn 
CG ACCURATE TO SPECIFICATIONS 


INSPECTION DELAYS 







a os 
MEETING YOUR ee TIME SCHEDULES 


Sm 









GET A BARNES QUOTATION f= 
ix: j 

ON YOUR} Wy? PRODUCTION PARTS 

WALLACE BARNES COMPANY | 


BRISTOL CONNECTICUT crrins Conor ation 


(Wren it comes to decimal horse- 


power motors, we can help you in two 


Ways. 


We can build motors to your specifi- 
cations to fit vour present require- 


ments. 


Or, as a result of 40 years of special- 
ization, we can work with you in de- 
signing motors or motor driven ap- 
pliances to meet new conditions or to 


reach new markets. 


HEINZE ELECTRIC 


CORPORATION 


TC Cow mi | 
DECIMAL HORSEPOWER 


and 


MOTOR DRIVEN APPLIANCES 


ome kse ~ 
<3 





a Pulp Products Department 
WEST VIRGINIA PULP & PAPER COMPANY 


230 Park Avenue. New York.N.Y. 35 6€.Wacker Drive. Chicago. III 


DIVISION OF HOUDAILLE-HERKRSHEY CORPORATION 


LOWELL. MASS. 


ELECTRICAL MANUFACTURING 





























FOR COMPLETE DEPENDABILITY 


IN THERMOSTATIC CONTROL 


o Baker Iridi Plati C Poi 
aker iridium-Flatinum Contact Foints 
.LL HE delicate adjustments to which the unvarying precision in performance of the 1940 Meter 
Chronotherm of Minneapolis-Honeywell is due, is dependent upon Baker Platinum-Iridium 
5 Contact Points, representing the best obtainable in material and workmanship. 
We are the largest refiners and workers of the platinum metals in the world and the purification and 
NS alloying of all our metals is done under strict scientific control. We employ none but expert workers in 


manufacturing. No matter for what purpose you need contacts, whether for light or heavy duty, whether 
of platinum, palladium or their alloys, silver, gold or tungsten, we can supply you. Just tell us your needs. 


YS BAKER & CO., INC. 


SMELTERS, REFINERS AND WORKERS OF PLATINUM, GOLD AND SILVER 


113 Astor St., Newark, N. J. 
SAN FRANCISCO 











NEW YORK 





CHICAGO 


SEE OUR 





EXHIBIT IN THE 











RTS HALL OF INDUSTRY 
AND METALS, WORLD'S 
j 940 IN 
N A FAIR OF 1 
Y —=— 2. NEW YorK 
CIATED 
ATION 
Designed to automatically regulate 
electrically operated equipment in 
accordance with changes in tem- 
eY-Ve halide aS Se eee Cod ee 
, level or mechanical movement 
They are generally employed for the control of 
motor driven heating, air conditioning or refrig- 
eration equipment; electric space or tank heaters, 
and for numerous other industrial applications. 
WELL KNOWN MERCOID SWITCH 
Available in different 
types. These mercury 
Le eae — eo = aed eee a it move? How ae it contact switches are not 
\s. ex: ow strong: a oads: a orces are required: ese are 4 ° 
\ few of the simpler of the hundred odd considerations that make a good spring to do your affected by d ust, dirt or 
iob right. Accurate choice makes a vital difference to spring life—hence to the life and corrosion. There ; iS no 
satisfactory performance of your product. open arcing, pitting or 
You'll be safer if you let us check your spring designs. We're specialists. We have sticki ng of contacts. , 7 . 
the equipment. And a regular Hunter service is test and analysis of springs—to find They operate indefinitely without deterioration. 
Ce Oe Mercoid switches are recommended wherever 
suited to do the specific ; ; ; : 
ah Cie os csae dependable service is an essential requirement. 
= oo — wile Impeee Send for Complete Catalog No. 100ME, containing complete information 
ing the spring; always we FA) UA/IE sae i 
nt ee ae THE MERCOID CORPORATION - 4201 BELMONT AVE., CHICAGO, ILLINOIS 
spring to the job. No Please send Catalog No. 100ME. 
Y charge or obligation; Oh I | Then he r 
consult us freely. B Name = 
tt 
— HUNTER PRESSED STEEL CO., LANSDALE, PA. Address ane aa ie ee aes 
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RELAYS sy ‘canal 


% Quicker than the wink of a photo-finish camera. . . 
Controls by Guardian flash giant lite-up numerals on Race- 
Track Result Boards as shown above. 


A complicated and costly set-up? So they figured at 
the start . . 
single Type 


selected from Guardian’s 3700 standard parts .. . 


. but Guardian equipment did the job with a 
“S” Stepping Relay and a few “extras” 
at a 


price that let the little fellows in. 


No Gamble on Results... 


. 99 out of 100... 
Guardian Engineering and Guardian 


Chances are. . 


Controls will do your job. 


It may look simple . . . tough. . . 


or even impossible . . . but past per- 
formances chalk up odds of a hun- 
that 


“score” for you. 


dred-to-one Guardian will 





HERE’S A TIP—No charge for competent, experienced engi- 
neering advice. Send a print or sketch. 
big new Relay Catalog now. 


GUARDIAN & 


1627 West Walnut Street 


Initial your letterhead for 


V/ELECTRIC 


Chicago, Illinois 














QUALITY IN 
SPECIAL PORCELAIN PARTS 


@ Our job is to produce Special Porcelain 
Parts to meet the customers’ individual 
recuirerrents. We ere doing just that, 
satisfactorily and economically, for many 
exacting buyers. Send us your inquiries; 
no obligation. 


AKRON PORCELAIN CO. 
Akron, Uhio 


rh TtreOthlhlUCrwrlCUCrMrlUlcrlUcr rh. hlUCMrMlUC rTlUCMrMlUCrMrMlCcr rr lUCrMfrlC Trlr Uc Sle LUC 


PORCELAIN COMPANY 


AKRON, OHIO 


POWER PLANT 


A 
BUILT FOR YEARS OF SERVICE 


SCORES OF USES such as driving fans, movie projectors, and 
other light home appliances; powering toys, motion displays, 





switches and control systems—these and many other applications 
have proved the lasting dependability of the Alliance Model 
MS Motor, illustrated above. 


The MS Motor is unidirectional, available for either clockwise 
It may be wound for voltages 
from 24 to 250 at frequencies of 40, 50, or 60 cycles, with 
power outputs ranging from 1/250 to 1/800 H.P. consistent with 


or counter-clockwise rotation. 


duty cycle requirements. Finest materials and precision manu- 


facturing assure long life and freedom from breakdowns. Excep- 


tionally low priced. 


Write or wire for sample and complete information. 


ALLIANCE MFG. CO., Dept. H, Alliance, Ohio 


ELECTRICAL MANUFACTURING 
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ACME! 


Why? Because Acme Enameled 
Magnet Wire slips readily into 
narrow slots and crevices and has 
the toughness and abrasion re- 
sistance necessary for fast pro- 
duction work. This is due to the 
use of enamel of special formula 
developed in the Acme plant 
during many years of study of the 
nails problems. Acme 
quality is production's first aid! 
Acme Enameled Magnet Wire 
is also available covered with 
cotton, silk or thin abrasion- 
resistant paper. Samples for test 
purposes sent on request; please 
give gauge“and type. 
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% MORGANITE F.H. P. 
bd Eliminate these four charges brushes are checked 

ur cost sheet . . . plating, re 
st yor Bein Po with the same care 











quering. American Bonded Met- as large Generator 
j als are completely pre-finished — ; 
needing only to be stamped, brushes. “ 
c formed, drawn or bent into your 
finished product. All production is 
| checked against vault 
g protected standards. 
MORGANITE a 
‘ new grade for 1940 
@ Select from over 14 equipment. (You'll find 
h different metals for : it the same in 1990!) 
. A ur —— Pe 
sheets, coils an Ft 
wire. In Nickel, serene Brass and 
- Copper finishes. Write for facts on the 
advantages of Pre-finished Metals. 
ainab ice Meee AC NITE 
) 1322 SECOND ST. PERU, ILLINOIS a : 
Write for FREE “Test Kit” of Pre-finished Metal LONG ISLAND CITY, N. Y. 
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| SPURS RACKS 
| * 6 
i SPIRALS RATCHETS 
| : ‘ 
1| BEVELS WORM 
To create fine motors, generators, transformers GEARING 
or other electrical products and equipment is 
no easy task in these competitive days. It re- 
quires a high degree of engineering skill, —such as these, and numerous others, are the 
adequate production facilities, able crafts- pe Sa ee ' 
men. Above all it demands the use of ma- ee cane ag on one 
terials of recognized quality . . . none more Atetiesncunabianineieitili tia ilibitias ‘ 


important than electrical sheets. When you 
use Newport Electrical Sheets you safeguard 
the good name of your product and assure its 
performance in the hands of your customers. 
Consult Newport technicians on any use of = Be as oe eee 3 


electrical sheets. No obligation, of course. 2650 W. Medill Ave. 


Te 1 ) 





Phonz Humboldt 3482 ‘ 


Newport Products: Hot Rolled Sheets @ Cold 
Rolled Sheets @ Newport Electrical Sheets @ 
GOHI Pure lron-Copper Alloy Sheets @ Glove 
Brand Galvanized Steel Sheets, Roofing and Siding 


@ GOH Enameling Iron Sheets @ KCB Copper 
Steel Sheets @ Newport Long Terne Sheets @ 
Newport Galvannealed and DeLuxe Metal Sheets. 


HIGH-TEMPERATUp, 


FIMETA 





Newrorr & 
ELECTRICAL 
SHEETS = 


at RO 


idasimme N THE ANDREWS STEEL CO. 


MENTUCKY 
Steel: Bars © Plates © Universal Mill Plates W.M. CHACE C ey 


Sheet Bars ° Billets © Blooms ° Slabs 1608 Beard Avenue - - - Detroit Mich. 
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e Small But Powerful! 


e Double Bronze Bearings! 
e Music Wire Shafts! 
eo Lifetime Lubrication! 


e Mount In Any Position! 


A GREAT NEW HANSEN -S2/f- Starting MOTOR! 





SSS 
SMALL ... BUT DESIGNED TO DO A BIG JOB! 


This compact new SYNCHRON “600” Motor is nearly a million are in use today. Furnished in 
built to give you power, dependability and accu- speeds of 1, 2, 4 or 10 RPM, either clockwise or 
racy. nly 2” in diameter, this SYNCHRON counter clockwise. Torque, 8 oz. on 1” radius at 
**600 aa Motor is an improved model 1 RPM. Ruggedly built to give years of reliable 
of other famous SYNCHRON Motors, of. which service in a wide variety of installations. 


SYNCHRON “600” MOTOR WITH TIMING MACHINE 


Small enough to fit in the palm of your hand! Power- 
ful enough to operate stoker controls, action signs, 
regulators, and hundreds of other devices where 
reliable, precision timing is required. 


* This Hansen Self-Starting SYNCHRON ‘600" 
Motor with Timing Machine is available in standard 
intervals of 1 RPM, 1 RPH, 1 RP12H and 1 RPD. 
Other speeds are possible. Easy to mount! Easy 
to connect! A thoroughly dependable timing unit! 





Send us details of your specific motor and timing machine problems today! Our engineers will help you solve them! 


HANSEN MANUFACTURING CO., INC. ‘inoiana 





For Production 
SPEED — SAFETY 
ACCURACY —ECONOMY 
OUR PHOTO ELECTRIC AND OTHER ELECTRONIC 
CONTROLS INCREASE INDUSTRIAL ~ EFFICIENCY. 


BASIC DESIGNS SATISFY VIRTUALLY ALL INSTAL- 
LATION REQUIREMENTS. 


Complete units list from $33.00. 
Write for full particulars. 


UNITED CINEPHORE 
CORPORATION 


TORRINGTON, CONNECTICUT 
Export Department: 114 Broad Street, N. Y. C. 








TO 





PARTS LIKE THESE 
IN ANY QUANTITY 


CLOSEST TOLERANCES 


Specializing in custom-made parts. 
Capacity up to 1”’ diameter on turned 
pieces and up to 4” diameter on 
gears, pinions, etc. Sub-assemblies 
and assemblies. Plating facilities. 


SEND YOUR SPECIFICATIONS 


AN 


RELAYS are DEPENDABLE 












Weighs only 
4 ounces, has 
ceramic non- 
hygroscopic 













Alsimag _in- 
sulation. A 
medium duty 
relay at low 
cost 













There's no weak spot in a Kurman Precision control relay. 
Every phase of construction is carefully checked—chemical 
analysis of magnetic material, heat treating of magnet frame, 


CUSTOM PARTS DIVISION 14 4 coil winding and assembly—and finally before each relay 








leaves the assembly line it is carefully tested and inspected. 


WALTHAM WATCH CO ‘ = Cut production as well as experimental costs—specify Kurman! 





WALTHAM, MASS. . KURMAN ELECTRIC CO., Inc., 241 LAFAYETTE ST., N. Y. 
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GREATER ACCURACY 
DESIGNED — "LONGER LIFE 


Na en HIGHER SPEED ie & 
TL 

















INCE its introduction in 1922 the Miehle Vertical has 
become the most popular high-speed automatic press 
in the printing plants of America. 

Eighteen years’ experience in building ‘‘Verticals’’ has 
led to many improvements. The new Model V-50 illustrated 
is moreaccurateand rugged and even faster thanever before. 

Eighteen years has taught Miehlea lot about ball bearings 
too. BCA Ball Bearings are used at a number of key points. 

There are good reasons why Miehle and other machinery 
manufacturers use BCA Ball Bearings. We will welcome 
the opportunity to go into those reasons with you, person- 


ally. We hope such an interview will be toour mutual benefit. 


BEARINGS COMPANY OF AMERICA, LANCASTER, PENNA, 





| BCA Single Row Radial 
Bearings like this are 
| used in the new V- 50 
Miehle Verticals. 


RADIAL « ANGULAR CONTACT + THRUST 


BALL BEARINGS 





specifically for a 
definite job or use. They 
are rugged, accurate, dependable 
and easy to set for any required 
time cycle. 


Gramer Jimers 


are made in all types and 
capacities. 

Cycle, Repeat Cycle, 
Time Delay Relays, 
Automatic Reset Timers, 
Sauter Time Switches, 
Time Meters 


he RW. CRAMER ON IDh Ot 


CENTERBROOK CONNECTICUT 





"Tyne YAr Shaded-Pole A.C. Induction Motor offers 
“Superior performance in ratings from 1/200 to 1/40 
h.p. Features include good speed regulation, triple 
shading rings, self-aligning bearings, and highest 
quality construction throughout. An outstanding 
product of the pioneers in  shaded-pole motor 
development. Write for detailed information. 


BARBER-COLMAN COMPANY e ROCKFORD, ILLINOIS 
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Large Stocks... Uniform High Quality... 
immediate Shipment » « « Principal products include— 


Alloy Steels, Tool Steels, Stainless Steel, Hot Rolled Bars, Hoops and 
Bands, Beams and Heavy Structurals, Channels, Angles, Tees and 
Zees, Plates, Sheets, Cold Finished Shafting and Screw Stock, Strip 
Steel, Flat Wire, Boiler Tubes and Fittings, Mechanical Tubing, 
Rivets, Bolts, Nuts, Washers, etc. Write for Stock List. Joseph T. 
Ryerson & Son, Inc. Plants at: Chicago, Milwaukee, St. Louis, Cincin- 
nati, Detroit, Cleveland, Buffalo, Boston, Philadelphia, Jersey City. 


Over 45,000 Sprockets 
in Stock for Roller, 
Block and Silent Chains 


* Representing one of the largest and 
most complete assortments of stock 
sprockets in the U. S., the Cullman 
line consists of over 2,000 different 
types and sizes. Ranges from single 
to multiple, with and without hubs, in 
both steel and cast iron. Sprockets to 
fill special requirements can be pro- 
duced quickly and inexpensively due 
to the extensive facilities of the Cull- 
man plant. Our engineering staff is 
at your disposal. 








HEATING ELEMENT INSULATION 


HE LOUTHAN MANUFACTURING COMPANY 


NEW YORK EAST LIVERPOOL, OHI LOS ANGELES 





Folding DOUBLE Cupped Washer Lugs 


Series No. 1015—Made in 5 sizes 





Send for your copy of the informa- 
tive Cullman Sprocket Catalog; no 
obligation. 











SINGLE Cup CULLMAN WHEEL COMPANY 
Washer Lug 1328 ALTGELD ST. Tact an 
: Catalog No. 1055B° . Catalog No. 1993 . ; You may send me the Cullman Sprocket Catalog. 
nscale WRITE FOR BULLETIN 8-D - es | Name 
KRUEGER & HUDEPOHL y Stee 


Third & Vine Sts. a Cincinnati, Ohio Lov State. 
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MODERN CERAMIC AND PLASTIC 
MOLDING PLANTS CHOOSE 


GRU IA ae att) 


| Massive one piece cast steel 
| main frames 
* 
Simplified punch, die and 
core pin mounting for 
quick, easy set-ups 
e 
Accurate fill and pressure 
adjustments 
& 
Adaptable for making odd 
shaped pieces with projec- 
tions and cores 
e 
Both upper and lower 
punches apply iain SINGLE PUNCH—TOGGLE TYPE 


COMPLETE SIZE RANGE IN- BOTH 
SINGLE PUNCH AND ROTARY MODELS 


KUX-LOHNER MACHINE COMPANY 


DEPT. E, 2145 LEXINGTON ST., CHICAGO, ILL. 


GROOV- PINS 


| 
| 


VOM 
PLASTIC PULLS, 
Cte) Sent: 
Pear 
our big stock 
Ete ates 


SAVINGS 


Groov Pins 
require only 
straight drilled 
holes. No tapping, 
no reaming or at- 
tendant tool and 
1 Tle te 


PRODUCT 
IMPROVEMENT 


Groov Pins have 
many times the hold- 


@ At Imperial you can get the most 
modern styles of plastic pulls, knobs 
and handles from stock molds. Available 
in a big variety of colors with delivery 


MODERNIZE YOUR 


ing power of standard 
and taper pins. They 
Me me 
of the assembly— 
withstanding exces- 
Th eal ee 


ASSEMBLIES FASTENING 


Modern fastenings shown above 
are typical Groov Pin uses. Per- 
manent holding power, secured 


and maintained the full length of the pin contact 
Tai lao ial Md hd Se TS Ml) Clit hy 
Pins unsurpassed for modern assembly fastening. 


Modernize assemblies fastening with Groov Pins. Let our 
engineers help you with your fastening problems. 


Send for illustrated text book. 


on short notice. 


Write for our new bulletin that shows 
all the latest styles, colors and specifica- 
tions on pulls, knobs and handles for 
kitchen cabinets, steel cabinets, stoves, 
drawers, furniture, desks, sewing ma- 
chines, air conditioning apparatus, and 
many other types of equipment. 


Ask for Bulletin K-100. 


IMPERIAL MOLDED PRODUCTS CORP. 
2921 West Harrison St., Chicago, Ill. 


at 


Lag 
IMPERIAL CUSTOM MOLDING 


@ Creates consumer ac- 
ceptance. 

@ Reduces 
costs. 

@ Maintains quality and 
accuracy. 


Production 


GROOV PIN CORPORATION 
411-13 Kerrigan Ave. Union City, N. J. \ 
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ONLY RELAY USERS 
NEED TO READ THIS 


Write today for Circular 1653R. 


moving 
mountains 


++. OR TIMING an electric cir- 
cuit... these amazing G-E 
KON-NEC-TORS do the 


job. They provide wear-proof, 


It describes two amazing new Auto- 
matic Electric relays with qualities and 
features possessed by no other low-priced 
relay. 


In three months, thousands have been 
purchased in place of “cheap” relays. 
(Cost is the same.) Experience of users 
reveals these benefits: 


trouble-free and maintenance- 
free contacts in all electrical 
equipment circuits. The G-E 
Delayed Action KON-NEC- 
TOR, shown to the left, now 


1. Reduced assembly costs (relays are pre- 
adjusted) 2. More reliable operation (contacts have 
heavy pressures—are “self cleaning’’) 3. More posi- 
tive action (armature restored by leaf-spring) 4. No 


available at a new low price, 
overheating (coil is “self-protecting”’ ). 


can be used to delay the 

Circular 1653R explains these and 
many other advantages, and gives prices; 
also tells why you can buy this higher- 
quality relay at no extra cost. Write today. 


opening or closing of circuits 


SN 


at pre-determined time in- 
tervals, within close toler- 


ances. And whatever your 
SLE TYPE 


TH Z Tat Cee ee Te 
LS Z Relay Makers Since 1898 
1033 W. Van Buren Street, - Chicago 


needs may be, there’s the 
right size and type of G-E 


KON-NEC-TOR for the job. 
FOR EXAMPLE 


J This 1250-ton “mountain-mover” 
is equipped with G-E KON-NEC- 


TORS as nerve centers in the patent- 


Y% 
Y 
y 


Z 


Zr QQ wWWWB8.. . °°” ’ or ,,yyr WW MMMMAMAWWW 


ed leveling system which controls its 
wMAGN Fs T | [ of Col aS mammoth hydraulic jacks. Because 
* of their special construction, these 


Oo AT LOWEST UNIT COST KON-NEC-TORS may be operated 


efficiently millions of times. 


Large variety of standard parts enable us 
to furnish a great many coils, built to your ae 
specifications, but utilizing our standard , ro 2 One of nation’s largest churches 
units, eliminating the price premium. depends upon G-E KON-NEC-TORS 
Davis quality plus Davis experience— a ‘ to ring the largest bells in the carillon 
the answer to your every coil problem. ' 
We are equipped to serve es your coil 4 The contacts are always clean, and 
winding department. Write for informa- ; te ean 
tion on this service, also ask for new maintenance is eliminated. 


of all Kinds catalog. 
to Your Specs. 


aN WAL OIG 22! OE KON-NEC-TORS 


make and break the electrical 
547 W. FULTON ST. CHICAGO, ILL. [i re 
COILS FOR EVERY ELECTRICAL PURPOSE Currents that control the color 


patterns on this floor print- 


tower, also the quarterly-hour chimes. 


ing machine. The operation is 


always fast and dependable. 


SOLDERLESS CONNECTORS Me a “ 4 Automobile manufacturers will find 


the new small size G-E KON-NEC- 


TOR useful for lighting glove com- 
. are approved by) Under- 


"tat “ » partments automatically as the door 
writers’ Laboratories under new ; . 1. For f , : 

is opened. For further information 

May 1, 1940 Standard for , . . of : sili iets *; 

OM MOLDING Pressure Wire Connectors. - 5 write or wire to address given below: 


cet om Connect “FOR KEEPS" with 
production ILSCO connectors 


: ae ; NELA SPECIALTY DIVISION, LAMP DEPT. 
quality and @ They're better than ever 


GENERAL 8 ELECTRIC 
ILSCO COPPER TUBE iia titi) 
a PRODUCTS, inc. a 410 Eighth Street, Hoboken, N. J. 


TURING SEPTEMBER 1940 

































lise Thomastrip 
Performance in Your 
: eT aCe eRe COLL 


Te 





The Thomas Steel Company are specialists 
in producing cold rolled strip steel. The or- 
ganization centers its ENTIRE attention on its 
customers’ cold strip requirements. The steels 
and wide range of special finishes are pro- 
duced under scrupulous supervision. Through 
this special attention Thomastrip meets your 
production and product requirements so ac- 
curately that costs, production, and products 
are often improved. . . . Working samples 
will be furnished on request. 











BRIGHT FINISH pinged 
AND ELECTRO COATED W a 
NICKEL, ZINC, aaa 
BRASS AND BRON 


THE THOMAS STEEL CO. 


SPECIALIZED PRODUCERS OF COLD ROLLED STRIP STEEL 
WARREN, OHIO 





MASTERCRAFT 
EZ WIRE STRIPPER 
No bend, nicks, mars or scratches with this 


sturdy, efficient STRAIGHT-WAY PULL unit 


* A new patented Pyramid product, the Mastercraft offers precision wire strip- 
ping at no extra premium. All work consistently perfect, at whatever speed 
the Mastercraft is operated. 

Our claim of greater economy, faster production and increased efficiency can be 
substantiated by you. 

Write for full details concerning’the non-obligatory ten-day trial of any of the E-Z 
pedal or lever operated, or motor-driven wire strippers, in your own shop for use on 
your own work. 


WRITE FOR CIRCULAR AND FULL PARTICULARS 





LT aera) 3 
AL 5 


@ COVERS A WIDER RANGE 
@ STRIPS AS FAST AS FED 
@ INTERCHANGEABLE BLADES 
@ CAN BE MOTOR-EQUIPPED 
@ ALL-VISIBLE OPERATION 
@ MONEY-BACK GUARANTEE 
10 DAY FREE TRIAL 
Pyramid makes a wire stripper for 
every need: Colonial—E-Z Foot 
Pedal—Mastercraft Foot Pedal—Side 


Lever—Overhand Lever—and Hand 
Wire Strippers. 


Ue RS 


2224 SO. STATE STREET, CHICAGO, ILL. 
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asian Bitte 


. . » For high-speed economical production, you need perfect 
dies. Good laminations can only be made from a good die. 


WM. P. STEIN & CO. 


424 ST. PAUL STREET ROCHESTER, NEW YORK 












THE HILLIARD SINGLE- 
REVOLUTION CLUTCH 


' An automatic clutch for intermittent 
and positive drive. 

Especially valuable for cutting or 
punching operations, packaging ma- 
chinery, etc. 

: Simple trip makes it suitable for me- 
— chanical, electrical or manual control. 


Write for booklet giving full information 


THERE'S A HILLIARD CLUTCH FOR EVERY JOB 
OVER-RUNNING...FRICTION...SINGLE REVOLUTION... SLIP...SPECIAL 


THE HILLIARD CORPORATION 


ELMIRA, N. Y. 


106 WEST 4TH ST. 
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125 AMORY STREET 


Chicago, II|_—6161 So. State St. 


descriptive literature. 
LEACH RELAY COMPANY 


Lawrence and Lamon Aves. 


Chicago, Illinois 


5919 Avalon Blvd. 
Los Angeles, Calif. 


Leach 
RE Relay 


Glazed #196 AISiMag 
insulation. 

Pure silver contacts. 
Heat-treated and nickel- 
plated beryllium copper 
pole pieces. 

Can be supplied with 
third pole center, either 
normally-open, normally 
closed, or double-throw. 
Cushioned top contacts 
can be supplied when 
specified. 

All circuits are above 
ground. 

Either AC or DC input, 
as required. 


Ideal for low power radio transmitters, such as police cars, aircraft, etc. Write for 


15 East 26th St. 
New York. N. Y. 


Over 500 Standard Stock Items of Terminals, 
Terminal Panels, Plugs and Sockets 


Terminals of all kinds can be supplied mounted on 
panels to your specifications or on standard panels. 


Send today for Catalog No. 10-a complete line of electrical connecting devices. 


HOWARD B. JONES 


2300 Wabansia Ave. 
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Chicago, Ill. 


New York, N. ¥.—101 Park Ave. 


BOSTON, MASS. 


Philadelphia, Pa. —112 So. 16th St. 


Bendix-Scintilla relies on WILCO AERALLOY! 


Matchless performance! Ab- 
solute dependability! That’s 
why you find WILCO AER- 
ALLOY Contact Points in 
Bendix-Scintilla Aircraft Mag- 
netos—the preferred magneto 
in every type of aircraft. 
Yetin the far-famed WILCO 
laboratories men of vision, 
integrity and experience con- 
tinue to pioneer—so WILCO 


ae 


PLATINUM... SILVER... 


SPECIAL ALLOYS . .,. 


contact points, already peer- 
less ... may be even better! 

Call on WILCO leadership 
for the solution of your con- 
tact or thermostatic bi-metal 
problem. Write for ‘‘Wilco 
Blue Book of Thermometals 
and Electrical Contacts.” 


The H. A. Wilson Co. 
105 Chestnut St., Newark, N. J. 
Br. Off.: Detroit, Mich, & Chicago, Ill. 


ELECTRICAL 
CONTACTS 


TUNGSTEN 


















































































CARBON 


WELDING CARBONS— SHAPES 


engineering available on request. 


WRITE FOR CATALOG. 


Becker Brothers Carbon Co. 
3450 So. 52nd Avenue, 


Form Wound 
Paper Section 
Bobbin Wound 


Cotton Interweave 


TRANSFORMERS 


To your specifications 


93 MAIN ST. 


Sturdy ceramic beads with ball 
and socket joint action. Not 
affected by moisture, oil or heat. 
Bending does not expose wires. 
Tapered holes for easy stringing. 
Free sample card with prices 
and details. 


STRUTHERS DUNN, INC. 


1317 Cherry St. 
Philadelphia, Pa. 





' 


y 


Electrical Coil Winding Co. 
2731 Saunders St., Camden, N. J. 
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THE DANO ELECTRIC CO. 


WINSTED, CONN. 


MAGNET 
SOLENOID 


PRODUCTS 


BRUSHES—RINGS—ELECTRODES 


The experience of 27 years of carbon 


CICERO, ILL. 
Suburb of Chicago 





Est. 
1924 






MATERIALS + ELECTRICAL & MECHANICAL PARTS + EQUIPMENT - FINISHES 








| 

| 

| & A monthly reader reference facility giving a complete alphabetical list of 
the materials, electrical and mechanical parts, equipment and finishes as 

| advertised in ELECTRICAL MANUFACTURING. Also consult — 

tising pages, turning to advertisers’ index two pages removed from bac 

cover. Always use the latest issue since content is corrected each month. 

| ALLOYS, Aluminum 


Aluminum Co. of America, 2179 Gulf Bldg., Pittsburgh, 


Pa. 


ALLOYS, Bronze 

Bunting Brass & Bronze Co., Toledo, O ; y 

Revere Copper & Brass, Inc., 230 Park Ave., New York, 
is. ke 

Scovill Mfg. Co., 65 Mill. Waterbury, Conn. 

Somers Brass Co., Inc., Waterbury, Conn 


ALLOYS, Copper 


American Brass Co., Waterbury, Conn 

Mallory & Co., Inc., P. R., Indianapolis, Ind : 
Revere Copper & Brass, Inc., 230 Park Ave., New York, 
Ge s 

Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 

Somers Brass Co., Inc., Waterbury. Conn. 

ALLOYS, Magnesium 

Dow Chemical Co Dowmetal Division, 1450 E. Main 
St., Midland. Mich *‘Dowmetal.’’ 


ALLOYS, Low Melting and Bismuth  _ 
Cerro De Pasco Copper Corp., 40 Wall, New York, N. ¥ 
**Cerromatrix, Cerrobase,’’ ‘‘Cerrobond.’ 


ALLOYS, Nickel 

International Nickel Co., {nc., 67 Wall, 

Revere Copper & Brass, Inc., 230 Park Ave., 
N.Y 


New York, N. Y. 
New York, 
Waterbury, Conn. 


Somers Brass Co.. Inc., 


ALLOYS, Permanent Magnet. See Magnets. 


ALLOYS, Resistance 

Driver Co., Wilbur B., Newark, N. J. 
Driver-Harris Co.. Harrison, N. J. 
Hoskins Mfg. Co., Detroit, Mich. 


ALLOYS, Zinc 


New Jersey Zinc Co., 160 Front, New York, N. Y. 

ALUMINUM 

Aluminum Co. of America, 2179 Gulf Bldg., Pittsburgh, 
Pa. 

AMMETERS. See Instruments 


ANODES, Nickel, Brass and Copper 

Revere Copper & Brass, Inc., 230 Park Ave., New York, 
N. Y¥ 

Seymour Mfg. Co., Seymour, Conn. 

Udylite Corp., 1651 E. Grand Blvd., 


ARMORED CABLE Strip Steel 

American Steel & Wire Co., Rockefeller Bldg., Cleve- 
land, O. (United States Steel Corp Subsidiary ) 

Roebling’s Sons Co., John A., Trenton, N. J. 


ARMS, Flexible 


Detroit, Mich. 


White Dental Mfg Co., S. S., 211 S. 12th St., Phila- 
delphia, Pa. 

ATTENUATORS. See Resistors, Radio 
Control 

BEADS, Insulating 

American Lava Corp., Chattanooga, Tenn 

Dunn, Inc., Struthers, 1317 Cherry. Philadelphia, Pa 
“Fish Spine.’’ ; 

Star Porcelain Co., 41 Muirhead Ave., Trenton, N. J. 
**Lavolain.”’ 

Steward Mfg. Co., D. M., Chattanooga, Tenn 

BEARINGS, Ball and Roller 

Ahlberg Bearing Co., 3030 West 47th, Chicago, Ill 

Bearings Co. of America, 519 Harrisburg Ave., Lan- 
easter. Pa. 

Fafnir Bearing Co., New Britain. Conn. 

Hooner Ball & Bearing Co., Ann Arbor, Mich 

Landis & Gyr, Inc., 104 Fifth Ave., New York, N. Y. 

New Departure, Division General Motors Sales Corp., 
Bristol, Conn. 

Norma-Hoffmann Bearings Corp., Stamford, Conn. 

Pyott Foundry & Machine Co., 328 N. Sangamon, Chi- 
cago, Ill 

S K F Industries. Inc., Front & Erie Ave., Philadel- 
phia, Pa 

Timken Roller Bearing Co., Canton, Ohio 

BEARINGS, Oil-less. See Bearings and 
Bushings, Graphite; Bearings and Bush- 


ings, Non-Metallic. 
BEARINGS & BUSHINGS, Bronze 
Bunting Brass & Bronze Co., Toledo, O. 


BEARINGS & BUSHINGS, Graphite 
Bound Brook Oil-Less Bearing Co., Boundbrook, N. J 


Bunting Brass & Bronze Co., Toledo, O 

General Electric Co., Section C-60, Plastics Dept., 1 
Plastics Ave., Pittsfield, Mass. 

Morganite Brush Co., Inc., Long Island City, New York. 


BEARINGS & BUSHINGS, Non-Metallic 


Bound Brook Oil-Less Bearing Co., Boundbrook, N. J. 

Brandywine Fibre Products Co., 1402 Walnut, Wilming 
ton, Del 

Continental-Diamond Fibre Co., Newark, Del 

Formica Insulation Co., 4638 Spring Grove Ave., Cin- 
cinnati 0 

General Electric Co., Section C-60, Plastics Dept., 1 


Plastics Ave., Pittstield, Mass. 








Mica Insulator Co., Dept. 31, 200 Varick, New York, 
N. Y¥ ““Lamicoid.”’ 

National Vulcanized Fibre Co., Wilmington, Del. 
Richardson Co., Melrose Park (Chicago), Ill. *“*In- 


surok.”’ 


BERYLLIUM COPPER, See Copper, Beryl- 
lium. 


BLADES, Fan. See Wheels, Blower and 
Fan. 

BLOCKS, Terminal 

Burke Electric Co., 12th and Cranberry Sts., Erie, Pa. 


BLOWER WHEELS. 
and Fan. 


BLOWERS, Armature 


See Wheels, Blower 


Ideal Commutator Dresser Co., 1008 Park Ave., Syca- 
more, Ill 

BLUE PRINTING MACHINES. See Ma- 
chines. Blue Printing. 

BOLTS, NUTS AND SCREWS 

American Screw Co., Providence, R. I 

Central Screw Co., 3519 Shields Ave., Chicago, Ill. 
Progressive Mfg. Co., Torrington, Conn. 

Ryerson & Son, Inc.. Jos. T., Chicago, Tl. 

Scovill Mfg. Co., 65 Mill, Waterbury. Conn. 


BOLTS, Stove 

American Screw Co., Providence, R. I. 

Central Screw Co., 3519 Shields Ave., Chicago, Ill. 
Chandler Products Company, Euclid, Ohio. 
Continental Screw Co., New Bedford, Mass. 
Corbin Screw Corporation, New Britain, Conn. 
Lamson & Sessions Co., Cleveland, Ohio 
National Screw & Mfg. Co., Cleveland, Ohio. 
Parker-Kalon Corporation, New York, N. Y 
Pheoll Manufacturing Company, Chicago, Illinois 
—— & Ward Bolt & Nut Co., Port Chester, 


Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 


Shakeproof Lock Washer Co., 2509 N. Keeler Ave., Chi- 
cago, Illinois. 

BOXES & CABINETS 

Angle Steel Stool Co., 232 Oak St., Plainwell, Mich. 


BOXES AND CARTONS 


Hinde Dauch Paper Co., 4007 Decatur, Sandusky, O. 


BRASS, BRONZE AND COPPER 


American Brass Co.. Waterbury, Conn. 


American Nickeloid Co., 1322 Second St., Peru, Il. 
(Pre-finished. ) 
Baltimore Brass Co., The, 1205 Wicomico St., Baltimore, 


Md. 


Bridgeport Brass Co., Bridgeport, Conn 

Revere Copper & Brass, Inc., 230 Park Ave., New York, 
N c 

Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 

Somers Brass Co., Inc., Waterbury, Conn. 


BRIGHT NICKEL PLATING PROCESS. 
See Plating Process, Nickel, Zinc. 
BRIGHT ZINC PLATING PROCESS. 
Plating Process, Nickel, Zinc. 
BRONZE BARS, Solid and Cored 


Bunting Brass & Bronze Co., Toledo, O. 


BRONZE SHEETS. See Brass, Bronze and 
Copper. 


BRUSH SEATERS. See 
BRUSHES, Commutator 


See 


Seaters. 


Becker Brothers Carbon Co., 3450 S. 52nd Ave., Cicero, 
Ill 

General Electric Co., Schenectady, N. Y. 

Morganite Brush Co., Inc., Long Island City, N. Y. 


Superior Carbon Products, Inc., 9115 George Ave., Cleve- 


land, O 
Westinghouse Elec. & Mfg. Co., Dept. 7-N, E. Pitts- 
burgh, Pa. 


BUSHINGS, Bronze. See Bearings & Bush- 


ings, Bronze. 
BUSHINGS, Ceramic. 


BUSHINGS, Comp. and Fibre. See 
ings & Bushings, Non-Metallic. 


BUSHINGS, Non-Metallic. 
& Bushings, Non-Metallic; 


See Ceramics. 

Bear- 
See Bearings 
Ceramics. 
BUSHINGS, Porcelain. 
CABINETS & BOXES, Sheet 


See Porcelain. 


Angle Steel Stool Co., 232 Oak St., Plainwell, Mich. 
CABLE, Asbestos Insulated 
American Steel & Wire Co., Rockefeller Bldg., Cleve- 
land, O. (United States Steel Corp. Subsidiary.) 
Selden Mfg. Co., 4633 W. Van Buren, Chicago, Il. 
Soston Insulated Wire & Cable Co., Dorchester, Mass. 
Diamond Wire & Cable Co., Chicago Heights, Ill. 
General Elec. Co.. Section Y-94012, Appliance and 


Merchandise Dept., Bridgeport, Conn. ‘‘Deltabeston.’’ 
Rockbestos Products Corp., 751 Nicoll, New Haven, Conn. 
Roebling’s Sons Co., John A., Trenton, N. J. 


CABLE, Heavy Duty 

American Steel & Wire Co., Rockefeller Bldg., Cleve- 
land, O (United States Steel Corp. Subsidiary.) 

Boston Insulated Wire & Cable Co., Dorchester, Mass. 

Diamond Wire & Cable Co., Chicago Heights, Il. 

General Elec. Co., Dept. 6A-201, Schenectady, N. Y. 
““Glyptal,’’ ‘‘Versatol.’’ 

Rockbestos Products Corp, 751 Nicoll, New Haven, Conn. 

Roebling’s Sons Co., John A., Trenton, N. J. 


CABLE, Microphone, Speaker & Battery 


Alden Products Co., 717 Center, Brockton, Mass. 
American Steel & Wire Co., Rockefeller Bldg., Cleve- 
land, O. (United States Steel Corp. Subsidiary. ) 

Belden Mfg. Co., 4633 W. Van Buren, Chicago, III. 

Boston Insulated Wire & Cable Co., Dorchester, Mass. 

Diamond Wire & Cable Co., Chicago Heights, Ill. 

Holyoke Wire & Cable Corp., 710 Main, Holyoke, Mass. 

Lenz Electric Mfg. Co., 1755 N. Western Ave., Chi- 
cago, Ill. (Glass.) 
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Stop Power Interruptions 
with The Clip 


with the Grip 


Actual installations 
have proven that 
these reinforced fuse 
clips have reduced 
80% of power inter- 
ruptions. Write for 
folder for full details. 


SPECIALTIES, INC. — 
BESSEMER BUILDING, PITTSBURGH, PA. 





» 
®@ DOWN TO.O8 





Write for Bulletin 3 E 


LANDIS & GYR Inc. 
104 5th Avenue, New York 








Magnetic Valves 


to control electrically 
the flow of 


STEAM — WATER — 
OIL—AIR—GAS 


Ete. 
Write for bulletins 


MAGNATROL VALVE 
CORPORATION 
56 Beekman St., New York 














quicket than a Shou Wecutt 


INSTRUMENT LITTELFUSES for meters, 
1/200 amp. up. HI- VOLT LITTELFUSES for 
transmitters, etc., 1,000, 5,000, 10,000 
volt ranges; 1/16 amp. up. “SLO-BLO” 
fuses for motors, solenoids, etc. AIRCRAFT, 
AUTO, RADIO and SIGN FUSES, fuses for 


rae all kinds of instruments, fuse mountings, etc. 


LITTELFUSE INC. 


CHICAGO, ILL. 


4753 RAVENSWOOD AVE 








CADMIUM, Plating 
Udylite Corp., 1651 E. Grand Blvd., Detroit, Mich 


CAMBRIC AND CANVAS, Varnished. See 
Cloth, Insulating. 


CANDLES, Fixture. See Tubing, Vulcan- 
ized Fibre. 


CAPACITORS. See Condensers. 
CASTINGS, Aluminum. 


Aluminum Co. of America, 2179 Gulf Bldg., Pittsburgh, 
Pa. 


CASTINGS, Die 

Aluminum Co. of America, 2179 Gulf Bldg., Pittsburgh, 
Pa. 

American Brass Co., Waterbury, Conn 

Dow Chemical Co., Dowmetal Division, 1450 E. Main, 
Midland, Mich ‘‘Dowmetal’’ (Magnesium Alloy.) 
Pressure Castings, Inc., 2150 St. Clair Ave., Cleveland, 
Ohio (Aluminum & Zinc). 


CASTINGS, Gray Iron & Semi-Steel 
Pyott Foundry & Machine Co., 328 N. Sangamon, Chi 
cago, Ill. 


CASTINGS, Magnesium Alloy 
Dow Chemical Co., Dowmetal Division, 1450 E. Main, 
Midland, Mich. ‘‘Dowmetal.’’ 


CASTINGS, Monel, Nickel and Nickel Alloy 
International Nickel Co., Inc., 67 Wall, New York, N. Y. 


CASTINGS, Phosphor Bronze 


Bunting Brass & Bronze Co., Toledo, O. 


Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 

CASTINGS, Round 

Pyott Foundry & Machine Co., 328 N. Sangamon, Chi- 
cago, Ill. 

CEMENT, Commutator 

Ideal Commutator Dresser Co., 1008 Park Ave., Syca- 
more, Ill 


Mica Insulator Co., Dept. 31, 200 Varick, New York, 
Sauereisen Cement Co., Pittsburgh, (15) Pa. 


CEMENT, Liquid Porcelain 


Sauereisen Cement Co., Pittsburgh, (15) Pa. 


CERAMICS. Bushings, Washers, Special 
Shapes. (See also Porcelain.) 
American Lava Corp., Chattanooga, Tenn. 


Louthan Mfg. Co., East Liverpool. O 
Sauereisen Cement Co., Pittsburgh, (15) Pa 
Steward Mfg. Co., D. M., Chattanooga, Tenn. 


CHAIN, Socket 
Bead Chain Mfg. Co., 16 Mt. Grove, Bridgeport, Conn 


CHAINS, Roller 


Pyott Foundry & Machine Co., 328 N. Sangamon, Chi- 
cago, Ill 

CIRCUIT BREAKERS 

Allen-Bradley Co., 1309 S. First, Milwaukee, Wis 
Arrow-Hart & Hegeman Elec. Co.. Industrial Control 


Div., Hartford, Conn. 
Chase-Shawmut Co., The, Newburyport, Mass. 


General Electric Co., Schenectady, ! 
Heinemann Elec. Co., 99 Plum, Trenton, N. J ““Re- 
Cirk-it.’’ 


Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 
Westinghouse Elec. & Mfg. Co., Dept. 7-N, E. Pitts- 
burgh, Pa. 


CLIPS AND MOUNTINGS, Fuse 

Dante Elec. Mfg. Co., Bantam, Conn. 

Ilseco Copper Tube & Products. Inc., 5629 Madison Rd., 
Cincinnati, O 

Jones, Howard B., 2300 Wabansia Ave., Chicago, Il. 

Littelfuse. Inc 4252 Lincoln Ave.. Chicago, III. 

Patton MacGuyer Co., 17 Virginia Ave.. Providence, 
_ 2 


t 
Sherman Mfg. Co.. H. B., Battle Creek. Mich. 
Specialties, Ir Bessemer Bldg Pittsburgh, Pa 


CLOTH, Insulating 

Acme Wire Co.. New Haven. Conn. 

Brand & Co., Wm., 276 Fourth Ave., New York, N. Y. 
‘Turbo.’ 

General Electric Co., Section Q-0168. Appliance and 
Merchandising Dept., Bridgeport, Conn. 

Insulation Manufacturers Corp., 565 W. Washington 
Blvd., Chicago, Tl. 

Mica Insulator Co.. Dept. 31, 200 Varick, New York, 
he “‘Armatite,’’ ‘‘Empire.’’ 

Westinghouse Elec. & Mfg. Co.. Dept. 7-N, E. Pitts- 
burgh, Pa. 


CLOTH, Tracing. See Drafting Room 
Supplies. 


CLUTCHES 
Hilliard Corp., 106 W. Fourth, Elmira, N. Y. 


COIL (Coils) 


Armature and Field See Coils 


Driers and Impregnators. See Ovens, Industrial. 
Electromagnets See Coils 
Impregnators Vacuum. See Ovens, Industrial. 
Induction See Coils 
Resistance See Units and Elements. 
Winders and Spreaders. See Winding Machines, Coil 
COILS 
Acme Wire Co., New Haven, Conn. 
Dano Elec. C¢ 93 Main, Winsted, Conn. 
Davis & Co Inc., Dean W., 547 W. Fulton, Chicago, 
Ill 


Electrical Coil Winding Co., 2731 Saunders. Camden, 
c. J 


Electricol Co., Inc., 6 Varick, New York, N. Y. 

General Electric Co.. Schenectady. N. Y 

Magnetic Windings Co., 16th & Butler, Easton, Pa 

Millen Mfg. Co., Inc., James, 150 Exchange St., Malden 
Mass 

Roebling’s Sons Co., John A., Trenton. N. J. 





COMMUTATOR STONES & GRINDERS 


























































(See also Seaters, Commutator Brush.) 
Ideal Commutator Dresser Co.. 1008 Park Ave., Syca- 
more, Ill. 


CONDENSERS, Electrolytic Filter 
Aerovox Corp., New Bedford, Mass. ‘‘Hi Farad.”’ 
General Electric Co., Schenectady, N. Y. 

Mallory & Co., Inc., P. R., Indianapolis, Ind. 
Solar Mfg. Corp., Bayonne, N. J. 


CONDENSERS, Fixed 

Acme Wire Co.. New Haven, Conn. 

Aerovox Corp., New Bedford, Mass. 

Centralab, Div. of Globe Union, Inc., 900 East Keefe 
Ave., Milwaukee, Wis. 

General Electric Co., Schenectady, N. Y. 

Mallory & Co., Inc., P. R., Indianapolis, Ind. 

Solar Mfg. Corp., Bayonne, N. J. 

Sprague Products Co., North Adams, Mass. 


CONNECTORS, Wire 

Dante Elec. Mfg. Co., Bantam, Conn 

Ideal Commutator Dresser Co., 1008 Park Ave., Syca- 
more, Ill 

Ilsco Copper Tube & Products, Inc., 5629 Madison Rd., 
Cincinnati, O 

Jones, Howard B., 2300 Wabansia Ave., Chicago, Il. 

Sherman Mfg. Co., H. B., Battle Creek, Mich. 


CONTACTORS, Magnetic. See Relays. 
CONTACT POINTS. See Points, Contact. 


CONTACTS, Carbon and Graphite 

Becker Brothers Carbon Co., 3450 S. 52nd Ave., Cicero, 
Ill. 

Morganite Brush Co., Inc., Long Island City, N. Y¥ 

Superior Carbon Products, Inc., 9115 George Ave., Cleve- 
land, O. 


CONTROLLERS, Motor 
(See also Rheostats Motor Control.) 
Allen-Bradley Co., 1309 S. First, Milwaukee. Wis. 
Arrow-Hart & Hegeman Elec. Co., Industrial Control 
Div., Hartford, Conn 
Chase-Shawmut Co., The, Newburyport, Mass. 
Dunn, Inc., Struthers, 1321 Cherry, Philadelphia, Pa 
General Electric Co., Dept. 6A-201, Schenectady, N. Y. 
Heinemann Elec. Co., 99 Plum, Trenton, N. J. 
Trumbull Elec. Mfg. Co., Plainville, Conn. 
Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 
Westinghouse Elec. & Mfg. Co., Dept. 7-N, E. Pitts- 
burgh, Pa 


CONTROLS, Electronic 

General Electric Co.. Schenectady, N. Y. 

United Cinephone Corp., Torrington, Conn. 

Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 

Weston Elec. Instrument Corp., 5882 Frelinghuysen Ave., 
Newark, N. J. 


CONTROLS, Pressure and Vacuum. See 
Controls and Valves, Temperature. 


CONTROLS, Radio. See Resistors, Radio. 


CONTROLS AND VALVES, Temperature 
(See also Regulators, Temperature; Thermostats. ) 

Allen-Bradley Co., 1309 S. First, Milwaukee, Wis. 

Arrow-Hart & Hegeman Elec. Co., Industrial Control 
Div., Hartford, Conn. 

Barber-Colman Co., Rockford, Ill. 

General Electric Co., Schenectady, N. Y. 

H-B Elec. Co., Inc., 2531 N. Broad, Philadelphia, Pa 

Magnatrol Valve Corp., 56 Beekman, New York, N. Y. 

Mercoid Corp., 4201 Belmont Ave., Chicago, II. 

Westinghouse Elec. & Mfg. Co., Dept. 7-N, E. Pitts- 
burgh, Pa. 


CONVERTERS, Rectifier. See Rectifiers. 


COPPER, Beryllium 

American Brass Co., Waterbury, Conn. 

Baltimore Brass Co., The, 1205 Wicomico St., Baltimore, 
Md. 

Somers Brass Co., Inc., Waterbury, Conn. 


COPPER SHEETS. See Brass, Bronze and 
Copper. 


‘ 
COPPER, Thin-Sheet (Electro-Deposition) 

American Brass Co., Waterbury, Conn. 

Somers Brass Co., Inc., Waterbury, Conn. i. 


CORD, Flexible, Heater, Lamp, Radio and 
Heavy Duty Cords 
(See also Cable, Heavy Duty; Flexible Leads; Wire, 

Insulated. ) 

American Steel & Wire Co., Rockefeller Bldg., Cleve- 
land, O. (United States Steel Corp. Subsidiary.) 

Belden Mfg. Co., 4633 W. Van Buren, Chicago, III. 

Boston Insulated Wire & Cable Co., Dorchester, Mass. 

Diamond Wire & Cable Co., Chicago Heights, Il. 

Driver Co., Wilbur B., Newark, N. J. 

General Electric Co., Section Y-94012, Appliance and 
Merchandise Dept., Bridgeport, Conn. ‘‘Deltabeston.’’ 

Holyoke Wire & Cable Corp., 710 Main. Holyoke, Mass. 

Lenz Electric Mfg. Co., 1755 N. Western Ave., Chi- 
eago, Ill.  (Glass.) 

Rockbestos Products Corp., 751 Nicoll, New Haven, 
Conn. ‘‘Rockbestos All-Asbestos.’’ 

Roebling’s Sons Co., John A., Trenton, N. J. 


CORDS, Resistance Line 

Boston Insulated Wire & Cable Co., Dorchester, Mass 
Diamond Wire & Cable Co., Chicago Heights, III. 
Holyoke Wire & Cable Corp.. 710 Main. Holyoke, Mass 
Ohmite Mfg. Co., 4805 W. Flournoy, Chicago, III. 
Rockbestos Products Corp., 751 Nicoll, New Haven, Conn. 


CORES, Resistor and Resistance Coil 
American Lava Corp., Chattanooga, Tenn. 
Colonial Insulator Co., Akron, O. 

General Electric Co., Schenectady, N. Y. 


ELECTRICAL MANUFACTURING 














st Keefe 


e., Syca 
ison Rd., 


go, Ill. 


lays. 


‘ontact 


»., Cicero 


a. = 


ye., Cleve 


Wis. 
al Control 


iphia, Pa 
ay, N. F. 


i ese 
E. Pitts 


non, N. ¥ 
1ysen Ave., 


m. See 
re. 


3, Radio. 


perature 
stats.) 
re 
‘ial Control 


lelphia, Pa 
‘ork, N. ¥ 
I 


Il. 
, E. Pitts- 
tectifiers. 
, Baltimore, 
‘onze and 
2position) 


tadio and 
zeads; Wire, 


sldg., Cleve- 
psidiary.) 
cago, Ill. 
ester, Mass. 
hts, Ill. 


ppliance and 
Deltabeston.”’ 
nlyoke, Mass. 
. Ave., Chi- 


New Haven, 


J. 


hester, Mass 
thts, Ill 
olyoke, Mass 
zo, Ill. 
Haven, Conn 


» Coil 


\CTURING 
















STEP UP PRODUCTION— 
CUT DOWN WASTE! USE-— 


WIRE STRIPPERS 


For Every Stripping Purpose 


mt, ' 1. Bench Type Stripper.—Strips wire up to 
A ZA 5¢” diameter—parallel wire, heater cord and 
ue P.O.S.J. cord. 


2. ‘‘E-Z’’ Wire Strippers.—Strip the tough- 

est insulation without nicking or cutting strands. 

Strip solid or stranded wires, No. 30 gauge to 

No. 5. Hand tools. 

3. Cable and Wire Stripper.—For stripping 

rubber insulation, asbestos or cambric, also 

parallel wire and P.O.S.J. cord. Strips to 5%” 

diameter wire. 

Sa 4. Foot-Operated Stripper.—For ae 
am ~=—luse. Strips insulation from No. 8 gauge—%%” 
° O.D. to finest wire. Strips twisted parallel md. 


5. Rotary Type Stripper.—Strips clockwise 
or counter-clockwise, according to natural twist 
of wires. Motor driven. Takes up to 4” O.D. 





wires. 
6. Brush Type Stripper.—Cleans enamel, 
os silk, cotton and string asbestos coverings from 
round, flat, solid or stranded wire. Adjustable 
a for length of stripping and diameter of wire. 
A py Motor driven. 
= 7. Vertical Brush Stripper.—Especially suit- 
ed for stripping armature leads. Strips same wire 


| r= as above Brush Stripper. Motor driven. 
i ~ - 
- 
Wo MOST COMPLETE LINE ON THE MARKET! 
TT Electrical Products Division 
—=— Zl IDEAL COMMUTATOR DRESSER COMPANY 
| | | 1008 Park Avenue Sycamore, Illinois 
i. In Canada: IRVING SMITH, Ltd., Montreal, Quebec 


Worm Drive Back Geared 
FLEA POWER MOTORS 


110 VOLT 


AC, DC, or Universal 


Motorize your products or make them Automatic with 

Speedway Motors. 

Dependable 110V Miniature Motors . . . types that 

— meet the requirements of a hundred different 
or Universal, cased or 

skeleton “types, “with or without back gears .. . any 

speed or torque. Hundreds of thousands in use. 

Low Cost . . . produced in great numbers by modern 

volume production methods, these reliable little motors 

are surprisingly inexpensive. 

Technical Service . . . state your problems, we'll give 

you our answer with prices, quotations and possible 

delivery dates. 

Any quantity . .. 1! or 1,000,000 on short notice— 

sold singly, in dozens or thousands. 

rite for Motor Sheets 


SPEEDWAY MFG. CO. 
1828 So. 52nd Ave., Cicero, Ill. 


you’re careful 
If about the selec- 

tion of socket 
screws for electrical serv- 
ice, you’ll compare. And 
having compared, you'll 
choose ‘‘Unbrako”’ Pro- 
ducts for their uniform- 
ity and strength; for 
their unique self-locking 
feature; for their cold- 
forged heads, knurled 
for a ‘‘Better-Grip’’. 
Write for samples and 
literature. 





STANDARD PRESSED STEEL Co. 
BOX 594 JENKINTOWN, PENNA. 
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CHROMALOX 


El ectzic 


HEATING UNITS 









































































EDWIN L. WIEGAND COMPANY 
7530 Thomas Blvd. Pittsburgh, Pa. 


Send me the CHROMALOX BOOK OF 
ELECTRIC HEAT. 





Coe eee eee eee eee eee eee eeeeeeeeeee 













































































Louthan Mfg. Co., East Liverpool, O. 

Star Porcelain Co., 41 Muirhead Ave., Trenton, N. J 
‘‘Thermolain,’’ ‘‘Lavolain.”’ 

Steward Mfg. Co., D. M., Chattanooga, Tenn. 


COTTER PINS. See Pins, Cotter. 


COUNTING DEVICES. See Controls, Elec- 
tronic; Tachometers. 


COUPLINGS, Flexible 

Cullman Wheel Co., 1328 Altgeld, Chicago, Il. 

Guardian Utilities Co., Michigan City, Ind. 

Hilliard Corp., 106 W. Fourth, Elmira, N. Y. 

Lord Mfg. Co., Erie, Pa 

Pyott Foundry & Machine Co., 328 N. Sangamon. Chi- 
cago, Ill 


SPECIALISTS IN GEAR AND 
MULTICUT... 


Perkins specializes in manu- 
facturing gears of all types 
to your specifications. 


Send us blue prints or other 
specifications and get our 
prices on your require- 
ments. 


at MACHINE & GEAR CO. 


SPRINGFIELD at alone ak 














Mt iat 


PAPER 


VARNISHED 
CAMBRIC 


SLOT WEDGES 


INSULATION 
MANUFACTURERS CORPORATION 


er Ca Mir) 
Cleveland, Ohio 
DETROIT © MILWAUKEE © MINNEAPOLIS © PEORIA 


ae 


UNDERWRITERS APPROVED MODEL 100 


1 Write for 
_ DIALCO 


i 8 Page 
CATALOG 


TUBING or 
SLEEVING 


565 West Washington Blvd 
faa sty 





CONTINENTAL 
Diamond Fibre Co. 
Insulation Headquarters 
Newark — Delaware 





Richardson Co., Melrose Park (Chicago), Il. 
Torrington Mfg. Co., Torrington, Conn. 


CUPS, Oil and Grease 

Gits Bros. Mfg. Co., 1854 S. Kilbourn Ave., Chicago, 
Ill. 

Hunter Pressed Steel Co., Lansdale, Pa. 

Speedway Mfg. Co., 1828 S. 52nd Ave., Cicero, III. 

Trico Fuse Mfg. Co., Milwaukee, Wis 


DIALS 
Millen Mfg. Co., Inc., James, 150 Exchange St., Malden, 
Mass. 


DIE CASTING MACHINES. See Machines, 


Die Casting. 
DIE-CASTINGS. See Castings, Die. 


DIES AND MOLDS 

Chicago Molded Products Corp., 1024 Kolmar Ave., 
Chicago, Ill 

Richardson Co., Melrose Park (Chicago), Ill 

Stein & Co., Wm. P., 424 St. Paul, Rochester, N. Y. 

Willor Mfg. Co., 76 Spring St., New York, N. Y. 


DRAFTING ROOM SUPPLIES 
Holliston Mills, Inc., Norwood, Mass. 
Keuffel & Esser Co., Hoboken, N. J. 


DRIVE SCREWS. See Screws, Self- 
Tapping. 


DRIVES, Machine Tool 

Cullman Wheel Co., 1328 Altgeld. Chicago, Ill. 

Pyott Foundry & Machine Co., 328 N. Sangamon S8St., 
Chicago, Ill. 


DRYERS, Atmospheric, Vacuum 
Stokes Machine Co., F. J., 5996 Tabor Rd., Olney, P. O., 
Philadelphia, Pa 


ELECTRICAL SHEETS 
(For Sheet Steel, See Sheets, Steel.) 

American Rolling Mill Co., 371 Curtis St., Middletown, 
Ohio. 

Carnegie-Illinois Steel Corp., Pittsburgh, Pa. (United 
States Steel Corp. Subsidiary.) 

Granite City Steel Co., Granite City, Ill. 

Newport Rolling Mill Co., Newport, Ky. 

Republic Steel Corp.. Cleveland, O. 

Ryerson & Son, Inc., Jos. T., Chicago, Il. 


ELECTRONIC CONTROLS. See Controls, 
Electronic. 


ELECTROPLATING EQUIPMENT & 


SUPPLIES 
Udylite Corp., 1651 E. Grand Blvd., Detroit, Mich. 


ENAMELS. See Finishes. 


ENGINES, Diesel 
Fairbanks, Morse & Co., Dept. 25, 600 S. Michigan 
Ave., Chicago, Il. 


EYELETS 


American Brass Co., Waterbury, Conn. 
Platt Bros. & Co., Waterbury, Conn. 
Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 


FACTORY FURNITURE & EQUIPMENT 


Angle Steel Stool Co., 232 Oak St., Plainwell, Mich. 


FAN BLADES AND WHEELS. See 
Wheels, Blower and Fan. 


FEELERS, Air Gap. See Gauges, Air Gap. 


FELT 
American Felt Co.. Inc., 315 Fourth Ave., New York, 
me 


Felters Co., Inc 201 South, Boston, Mass 
Western Felt Works, 4029-4115 Ogden Ave., Chicago, Il. 


FERRULES 

American Brass Co., Waterbury, Conn 

Patton-MacGuyer Co., 17 Virginia Ave., Providence, 
R 


Revere Copper & Brass, Inc., 230 Park Ave., New York, 
N. ¥ 
Scovill Mfg. Co., 65 Mill. Waterbury, Conn. 


FILTERS, Radio Interference 
Aerovox Corp., New Bedford, Mass. 


FIBRE, Phenol. See Plastics. 


FIBRE, Vulcanized 
(Sheet and Rod, Gaskets, Washers, Screw Machine 
Products; see also Tubing, Vulcanized Fibre.) 
Brandywine Fibre Products Co., 1402 Walnut, Wilming- 


ton, Del. 

Continental-Diamond Fibre Co., Newark, Del. ‘‘Codite,’’ 
‘Vulcoid 

General Electric Co., Section C-60, Plastics Dept., 1 
Plastics Ave., Pittsfield, Mass. *Textolite’’ (‘‘Cetec’’ 


Cold Mold). 

Insulation Manufacturers Corp., 565 W. Washington 
Blvd.. Chicago, Ill 

National Vulcanized Fibre Co., Wilmington, Del. ‘‘Peer- 
less, ‘Vul-Cot.’’ 

Solar Mfg. Corp., Bayonne, N. J. 

Taylor Fibre Co., Norristown, Pa 


FINISHES 
(Paints, Lacquers, Enamels.) 

Aluminum Company of America, 2179 Gulf Bldg., Pitts- 
burgh. Pa 

Ault & Wiborg Corp., 75 Varick St., New York, N. Y. 
**Polymerin.”’ 





Egyptian Lacquer Manufacturing Co., Rockefeller Ce 
ter, New York, N. Y. 

Maas & Waldstein Co., 438 Riverside Ave., Newar 
N 


New Wrinkle, Inc., Dayton, Ohio (Wrinkle) 


FLEXIBLE LEADS AND WIRING HAR 
NESSES 

Alden Products Co., 717 Center, Brockton, Mass. 

Belden Mfg. Co., 4633 W. Van Buren, Chicago, Ill 

Boston Insulated Wire & Cable Co., Dorchester, Ma 

General Electric Co., Section Q-0168. Appliance and 
Merchandise Dept., Bridgeport, Conn. 

Holyoke Wire & Cable Corp., 710 Main, Holyoke, Mass 


FLEXIBLE RESISTORS. See Cords, Re 
sistance Line. 


FLEXIBLE SHAFTING 
White Dental Mfg. Co., S. S., 211 S. 12th St., Phila 
delphia, Pa. 


FLUORESCENT SOCKETS. See Sockets, 


Lamp. 


FLUX, Brazing 
Handy & Harman, 82 Fulton, New York, N. Y. 


FUSES, Enclosed 

Chase-Shawmut Co., The, Newburyport, Mass. (Shaw 
mut,’’ ‘‘Shur-Lag,’’ ‘‘Therm-a-Trip.’’ 

Dante Elec. Mfg. Co., Bantam, Conn. 

General Electric Co., Section Q-0168. Appliance and 
Merchandise Dept., Bridgeport, Conn 

Littelfuse, Inc., 4252 Lincoln Ave., Chicago, Il. 

= Fuse Mfg. Co., Milwaukee, Wis. ‘‘Trico,’’ ‘‘Kant- 
ark.”’ 


FUSES, Potential 
Littelfuse, Inc., 4252 Lincoln Ave., Chicago, Ill. (Surge 
Protectors. ) 


GASKETS, Felt. See Felt. 
GASKETS, Fibre. See Fibre, Vulcanized. 


GAUGES, Air Gap 
Ideal Commutator Dresser Co., 1008 Park Ave., Syca- 
more, Ill. 


GAUGES, Vacuum 
Stokes Machine Co., F. J., 5996 Tabor Rd., Olney P. O., 
Philadelphia, Pa. 


GEAR BLANKS 
Pyott Foundry & Machine Co., 328 N. Sangamon, Chi- 
cago, Ill 


GEARS AND PINIONS, Metal 


~- Specialties, Inc., 2650 W. Medill Ave., Chicago, 
ll 


Perkins Machine & Gear Co., Springfield, Mass. 

Pyott Foundry & Machine Co., 328 N. Sangamon 8t., 
Chicago, Il) 

Waltham Watch Co., Waltham, Mass. 


GEARS AND PINIONS, Non-Metallic 

—_ Fibre Products Co., 1402 Walnut, Wilming- 
ton, Del. 

Continental-Diamond Fibre Co., Newark, Del. 

Formica Insulation Co., 4638 Spring Grove Ave., Cin- 
cinnati, O 

= Specialties, Inc., 2650 W. Medill Ave., Chicago, 
ll 


General Electric Co., Section C-60, Plastics Dept., 
1 Plastics Ave., Pittsfield, Mass. ‘‘Fabroil,’’ ‘‘Tex- 
tolite.’’ 

Mica Insulator Co., Dept. 31, 200 Varick, New York, 
N. Y. ‘‘Lamicoid.’’ 

National Vulcanized Fibre Co., Wilmington, Del. 

Perkins Machine & Gear Co., Springfield, Mass. 

Pyott Foundry & Machine Co., 328 N. Sangamon &t., 
Chicago, Il. 

Richardson Co., Melrose Park (Chicago), Ill. 

Taylor Fibre Co., Norristown, Pa. 


GEAR-MOTORS. See Motors. 


GEAR STOCK, Laminated. See Plastics, 
also Gears & Pinions, Non-Metallic. 


GENERATORS. See Motors, also Plating 


Generators. 
GLUE POTS. See Pots and Ladles. 


GRAPHITE BEARINGS. See Bearings & 
Bushings, Graphite. 


GUMMED PAPER. See Paper, Gummed. 


HANGERS, Ball and Roller Bearing 
S K F Industries, Inc., Front & Erie Ave., Philadel- 
phia, Pa. 


HARNESS, Wire. See Flexible Leads. 


HEATING ELEMENTS. See Units and 
Elements, Resistance Heating. 


INSTRUMENTS, Laboratory Standard 

General Electric Co.. Schenectady. N. Y. 

H-B Elec. Co., Inc., 2531 N. Broad, Philadelphia, Pa 

aioe Elecl. Instrument Co., 10514 Dupont Ave., Cleve- 
land, O. 

Simpson Electric Co., 5200 Kinzie, Chicago, Ill. 

ae Instrument Co., 312 Harmon Drive, Bluff- 
ton, O. 

Weston Elecl. Instrument Corp., 582 Frelinghuysen Ave 
Newark, N. J. 

Westinghouse Elec. & Mfg. Co., Dept. 7-N, E. Pitts 
burgh, Pa. 


ELECTRICAL MANUFACTURING 
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AMERICAN GAS 


ACCUMULATOR CO. 


ELIZABETH ELECTRICAL DIVISION NEw JERSEY 





SALES FOR SALE! 


* 


Today . . . tomorrow . . . next week 

.. every weekl Yes, you can shop 
for sales for your electrically operated 
machines and appliances at will. No 
cat-in-the-bag, no highest bidder . . . 
just plain every-day commonsense 
in the planning and designing. Use 
quality materials from start to finish— 
use LAVITE Steatite Ceramic INSU- 
LATIONI 


LAVITE offers low cost insulation 
advantages, yet with the high dielec- 
tric and mechanical strength found 
only in top-price materials. It can be 
pressed and machined to your exact 
specifications on any quantity re- 
quired. 


Write for samples and quotations 
without delay—see how sales resis- 
tance can be lowered and the ef- 


ficiency of your product increased 
with LAVITE. 


Main Office & Works: Chattanooga, Tenn. 


, . ator 
ibilitY he Aa nniete on > 


\aY~ nd sen 

AeA giv" va . ve 087: 
mations Write a 
eave? ; ® 





D. M. STEWARD MFG. CO. 
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New York Cleveland New England 
145 Varick St. 13000 Athens Ave. 179 Melrose Ave. 
J. A. Tompkins Kirby Company Needham, Mass. 


. Chicago 
549 W. Randolph St. 


Los Angeles, 4116 Avalon Bivd. 
Electrical Manufacturers Supply Co. 


ACCURATE! 


DEPENDABLE! 


America’s leading industrial concerns 
look to the Tubular Rivet and Stud 
Company for rivets of superiority — 
where absolute dependability is de- 
manded. These better rivets are speci- 
fied for quality in production and to 
maintain rigid standards of fitness for 
stress and strain. You'll find they'll give 
more satisfaction when included in 


your production charts! 


Many motorized models of our rivet 
setting machines are available in 
single stroke and multiple drive. In- 
quiries are invited — together with 


samples of work you wish to do. 


TUBULAR RIVET & STUD CO. 


World’s Largest Manufacturers of 
Tubular and Split Rivets 


WOLLASTON (Boston) MASSACHUSETTS 


New York Chicago Detroit Indianapolis San Francisco 


Nashville Dallas St. Louis 

















INSTRUMENTS, Portable and Switchboard 

Ferranti Electric, Inc., 30 Rockefeller Plaza, New York, 
no 

General Electric Co., Schenectady, N. Y 

H-B Elec. Co., Inc., 2531 N. Broad, Philadelphia, Pa. 

Hickok Electl. Instrument Co., 10514 Dupont Ave., Cleve 
land, O 

Simpson Electric Co., 5200 Kinzie, Chicago, II. 

Triplett Elecl. Instrument Co., 312 Harmon Drive, Bluff- 
ton, O 

Wagner Elec. Corp., 6400 Plymouth Ave., St. Louis, Mo. 

Weston Elecl. Instrument Corp., 582 Frelinghuysen Ave., 
Newark, N. J Illuminometer,’’ ‘‘Pin-Jack.’’ 

Westinghouse Elec. & Mfg. Co., Dept. 7-N. E. Pitts 

burgh, Pa. 


INSTRUMENTS, Resistance Bridge 


General Electric Co., Schenectady, N. Y. 


INSTRUMENTS, Speed _ indicating. See 
Tachometers. 


Sherman Brass HOSE CLAMPS 
Never Rust 


Sherman Wrought Brass 
Hose Clamps make a 
tighter, more permanent 
connection . . . increase 
the life of the hose. They 
are rust-proof clear 
through, yet cost little 
more than the cheapest. 


H. B. SHERMAN MFG. 
Battle Creek, Mich. 


ace 

ASS SOL-REX 

INDICATOR Fale 
MCL mel Te BULBS 


Mec etreetT 
to 250. We invite 
inquiries from 
manufacturers. 


_ HERZOG 
pO a Cole: 


a Established 1911 
LONG ISLAND CITy NEW YORK 


Our engineering staff will solve your problem 





NUMBERING Machines 


For Stamping 
Metal Parts, 
Name Plates, 


etc. 
e 


Write for 
Bulletins. 


Numberall Stamp & Tool Co. 


Huguenot Park, Staten Island, N. Y. 


rae za 


PIV tet (pH7) aida Dielectric 
ACID-FREE 





GUMMED PAPER 


SHEETS AND TAPE 


MADE BY 
PAPER MANUFACTURERS CO., 
PHILADELPHIA, PA. 





INSULATION (Insulating) (Insulators) 
Beads See Beads, Insulating. 
Bushings. See Ceramics. 


Ceramic. See Ceramics. 
Cloth. See Cloth, Insulating. 
Composition See Plastics. 


Compounds See Varnish, Insulating; also Wax and 
Compounds 

Fibre See Fibre; also Plastics. 

Lava See Lava 

Mica. See Mica 

Molded See Plastics 

Paper See Paper, Insulating. 


Phenolic Fibre See Plastics 

Plastics See Plastics. 

Porcelain See Porcelain 

Slot See Paper, Insulating; also Cloth, Insulating 


Tape See Tape. 

Tubing. See Tubing, Varnished Fabrics; also Tub 
ing, Laminated Phenolic; also Tubing, Vulcanized 
Fibre. 

Varnish. See Varnish, Insulating. 

Wax See Wax and Compounds. 


IRONS, Soldering. (Soldering Irons, Ma- 
chines & Control Stands.) 

Electric Soldering Iron Cc Inc., Deep River, Conn 

General Electric Co., Schenectady. N. Y. 

Ideal Commutator Dresser Co 1008 Park Ave., Syca 
more, Tll 

Revere Copper & Brass, Inc., 230 Park Ave., New York, 
ms. ms 

Sta-Warm Electric Co., 565 N. Chestnut, Ravenna, O 

Trent Co., Harold E., 619 N. 54th, Philadelphia, Pa. 


KNOBS, Radio and Instrument 

Alden Products C« 717 Center, Brockton, Mass. 

American Insulator Corp., New Freedom, Pa 

Chicago Molded Products Corp., 1024 N. Kolmar Ave., 
Chicago Til 

Imperial Molded Prods. Corp 2921 W. Harrison, Chi 


eago, Il 

Kurz-Kasch, Ir Daytgn, O 

Millen Mfg. Ce In James, 150 Exchange St., Malden 
Mass 


LACQUERS. See Finishes. 
LAMINATED PLASTICS. See Plastics. 
LAMINATION DIES. See Dies & Molds. 
!AMPS, Miniature 


General Electric Co., Lamp Dept., Nela Park, Cleveland, 
Ohio 

Herzog Miniature Lamp Works, Inc., 12-19 Jackson Ave., 
Long Island City, N. Y. 


LAMPS, Ultra Violet 


General Electric Co., Lamp Dept., Nela Specialty Div.. 
410 Eighth. Hoboken, N. J 
LAVA 


American Lava Corp., Chattanooga, Tenn 
Steward Mfg. Co.. D. M., Chattanooga, Tenn 


LEADS, FLEXIBLE. See Flexible Leads. 


LIGHTS, Pilot or Indicator 

Dial Light C of America, 90 West, New York 
_ 

Drake Mfg. Co., 1713 W. Hubbard, Chicago, Ill 

General Electric C« Lamp Dept., Nela Specialty Div., 
410 Eighth St Hoboken, N. J 

Kirkland Co., H. R., 810 King St., Morristown, N. J 

Signal Indicator Co., 16 Hudson, New York, N. Y. 


LIMIT SWITCHES. See Switches, Limit. 


LOCK WASHER SCREWS. See Screws, 
lock Washer. 


LOCK WASHERS. See Washers, Lock 
and Spring. 


LUGS, Copper 

Dante Elec. Mfg. Co., Bantam, Conn 

Ideal Commutator Dresser Co., 1008 Park Ave., Syca- 
more, Ill 

Ilseo Copper Tube & Products, Inc., 5629 Madison Rd., 
Cincinnati, O 

Krueger & Hudepohl, 3rd & Vine, Cincinnati. O 

— MacGuyer Co., 17 Virginia Ave.. Providence, 
t. I 

Sherman Mfg. Co., H. B., Battle Creek, Mich. 


MACHINE SCREWS. See Screws, Ma- 
chine. 


MACHINE TOOL DRIVES. See Drives, 
Machine Tool. 


MACHINES, Blue Printing 
Pease Co., C. F., 2613 West Irving Park Rd., Chicago, 
Tl 


MACHINES, Die Casting 
Kux-Lahner Machine Co., 2145 Lexington St., Chicago, 
Tl 


MACHINES. Impregnating 
Stokes Machine Co., F. J., 5996 Tabor Rd.. Olney P. O., 
Philadelphia. Pa 


MACHINES, Numbering 
Numberall Stamp & Tool Co., Inc., Huguenot Park, 
Staten Island, N. Y. 


MACHINES, Polishing and Buffing 
Packer Machine Co., Dept. M., Meriden, Conn. 


MACHINES, Riveting 

Chicago Rivet & Machine Co., 1848 S. 54th Ave., 
Chicago. Il. 

Tubular Rivet & Stud Co., Wollaston, Mass. 


MACHINES, Screwdriving 
Detroit Power Screwdriver Cx 5369 Rohns Ave., Detroit, 
Micl 


MAGNESIUM ALLOYS. See Alloys, Mag- 
nesium. 


MAGNETS, Lifting 
Electrical Coil Winding Co., 2731 Saunders, Camden, 
N. J (Small. ) 

Ohio Elec. Mfg. Co., 5905 Maurice Ave., Cleveland, O. 





MAGNETS, Permanent 


General Electric Co., Schenectady. N. Y¥ 


MANUFACTURING, Contract 


Scovill Mfg. Co., 65 Mill, Waterbury, Conn, 
MEGOHMMETERS. See Instruments. 
MELTING POTS, LADLES. See Pots & 


Ladles. 
METALS, Colored. See Metals, Prefinished 


METALS, Laminated. See Metal, The: 
mostatic. 


METALS, Pre-finished 
(Coils, Sheets, Strips, Wire) 

American Nickeloid Co., 1322 Second St., Peru, 1 
‘Nickeloid,’’ ‘“Tint-Metal.’’ 

Thomas Steel Co., Warren, O 


METAL, Thermostatic 

Baker & Co., Inc., 113 Astor, Newark, N. J 

Cc. S. Brainin Div., I. Stern & Co., In 20 Vanda 
New York, N. Y 

Callite Tungsten Corp., 547-39th, Union City, N. J 
**Callifiex.”’ 

Chace Co., W. M., 1668 Beard Ave., Detroit, Mich 

Dole Valve Co., 1901-1941 Carroll Ave., Chicago, Il 

General Plate Div. of Metals and Controls Corp., Attle 
boro, Mass ‘*Truflex.’’ 

Wilson Co., H. A., 105 Chestnut, Newark, N. J 


METERS. See Instruments. 










































































MICA 

Brand & Co., Wm., 276 Fourth Ave., New York, N.Y 

Continental-Diamond Fibre Co., Newark, Del Mic 
bond 


General Electric Co., Section Q-0168 Appliance 
Merchandise Dept., Bridgeport, Conn. 

Insulation Manufacturers Corp., 565 W. Washingtor 
Blvd., Chicago, Il 

Macallen Co., 16 Macallen, Boston, Mass 

Mica Insulator Co., Dept. 31, 200 Varick. New York 
N. Y. ‘‘Micanite.’’ 

New England Mica Co., Inc., Waltham, Mass. ‘“‘Y-26.' 

Westinghouse Elec. & Mfg. Co., Dept. 7-N, E. Pitts 
burgh, Pa. 


MOLDED INSULATION. See Plastics. 
MOLYBDENUM 


Wire, Rods, Sheets, Special Shapes 
Callite Tungsten Corp., 547-39th, Union City, N. J 
Fansteel Metallurgical Corp., N. Chicago, Ill. 
International Nickel Co.. Inc., 67 Wall, New York, N. Y 
Mallory & Co., P. R., Inc., Indianapolis, Ind. 
Westinghouse Elect. & Mfg. Co.. Dept. 7-N, E. Pitts 
burgh. Pa 
Wilson Co H. A 105 Chestnut, Newark, N. J 


MOTOR DRIVE UNITS. See Drives, Ma- 
chine Tool. 


MOTOR GENERATORS 


General Electric Co., Schenectady, N. Y. 


MOTOR STARTERS. See Controllers, Mo- 


tor. a 
MOTORS 
(See also ‘‘Motor specifications for Designed-in Power 
Applications,’’ elsewhere in this issue.) 


Air-Way Electric Appliance Corp., Toledo, Ohio. 

Alliance Mfg. Co., Dept. H, Alliance, Ohio 

Baldor Electric Co., 4351 Duncan Ave., St. Louis. Me 

Barber-Colman Co., Rockford, Il 

Black & Decker E Co., Kent, O. 

Bodine Elec. Co., 2256 W. Ohio, Chicago. Ill 

Delco Products, Division General Motors Corp., Dayton, 
oO 

Dumore Company, Dept. 100-G, Racine, Wis 

Eicor, Inc., 515 S. Laflin, Chicago, Ill 

Electric Specialty Co., 213 South, Stamford, Conn 

Fairbanks, Morse & Co., Dept. 25, 600 S. Michigan 
Ave., Chicago, Ill. 

General Electric Co., Schenectady. N. ¥ 

General Industries Co.. 4046 Taylor, Elyria, Ohio. 

Hansen Mfg. Co., Princeton, Ind 

Haydon Mfg. Co., Inc., Forestville, Conn 

Heinze Electric Corp., div. of Houdaille-Hershey Corp., 
Lowell, Mass. 

Holtzer-Cabot Elec. Co., 125 Amory, Boston, Mass 

Janette Mfg. Co., 556 W. Monroe, Chicago, Ill. 

Kendrick & Davis Co., Inc., Lebanon, N. H. 

Leland Elec. Co.. Dayton, O. 

Master Elec. Co., Dayton, O 

Ohio Elec. Mfg. Co., 5905 Maurice Ave., Cleveland. 0 

Reliance Elec. & Engrg. Co., 1081 Ivanhoe Rd., Cleve 
land, Ohio 

Russell Elec. Co., 340 W. Huron St., Chicago, III. 

Signal Elec. Mfg. Co., Menominee, Mich. 4 

Smith Corp., F. A., 400 Davis St., Rochester, N. Y 

Speedway Mfg. Co.. 1828 So. 52nd Ave., Cicero, Il 

U. S. Electrical Motors, Inc., 86-34th St., Brooklyn, 
Ms. 

Victor Elec. Prods., Inc., 2950 Robertson Road, Cin- 
einnati. O 

Wagner Elec. Corp., 6400 Plymouth Ave., St. Louis, 
Mo 

Westinghouse Elect. & Mfg. Co., Dept. 7-N, E. Pitts 
burgh, Pa. 


MOUNTINGS, Rubber 
Lord Mfg. Co., 1655 West 12th, Erie, Pa 


MULTIPLE LEAF CONTACT SWITCHES. 
See Plugs & Jacks, Radio. 


NAILS 
American Steel & Wire Co., Rockefeller Bldg., Cleve- 
land, O. (United States Steel Corp. Subsidiary.) 


NICKEL 
International Nickel Co., Inc.. 67 Wall, New York, N. Y. 
Somers Brass Co., Inc., Waterbury, Conn 


NICKEL-SILVER 
(Sheet, Rod, Tube, Wire.) 

American Brass Co., Waterbury, Conn 

— Brass Co., The, 1205 Wicomico St., Baltimore, | 
Md. | 





Driver Co., Wilbur B., Newark, N. J 

Driver-Harris Co., Harrison, N. J. 

Hoskins Mfg. Co.. Detroit, Mich. 

Revere Copper & Brass, Inc., 230 Park Ave., New York, 
a. 


Scovill Mfg. Co., 65 Mill, Waterbury, Conn. ‘‘Adnic.”’ 
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THIS TROUBLE-FREE SOCKET 


SAVES MONEY IN 
3 WAYS 


1. Eliminates Breakage 








MEETING YOUR 
SPECIFICATIONS 
TODAY AND EVERY 
DAY FOR THE LIFE 
OF YOUR PRODUCT .. 





































2. Eliminates Costly Returns 


3. Eliminates Fixture Repair 
Costs 

















It’s as simple as ABC. Only opening is a 
straight slot leading into rotor. Twist lamp— 
rotor locks—no vibration can loosen it. 
Untwist, and ejector latch gently raises lamp 
out of socket. 


Write for sample and full details. 
Alden 


ROTOLOK 


FLUORESCENT SOCKET 


PATENT PENDING 


(Left) (Right) 

Guide and one Note shape. No 
simple opening wrong insertion- 
make it easy and jams or leverage 
clear how to use. to cause breakage. 





ALDEN PRODUCTS CO. 


717 CENTER ST., BROCKTON, MASS. 





, Mo- 


? 1 
_ SPECIAL MOTORS That s our FUNCTION! 


There's not a great problem involved to 
. meet specific requirements “on deliv- 


quel j ery"... any wire can be manufactured 





Designed for each application. 


Also: Rotary- ey “to ag But it's another matter to 
ates Converters. meet these same requirements year 
ms after year under the severe strains and loads in 
. Generators Frequency- ean 
Dynamotors. Changers. 





Hudson Wire engineers are not just wire specialists 
Send us your problem. We can help you. —they are field strategists . . . anticipating causes 
of wire failures, insulation wearing, overloads, 


ELECTRIC SPECIALTY co. etc. They do more than recommend a wire, more 


than fill your specifications. The service life of 


213 SOUTH STREET, STAMFORD, CONN. your product will not be impaired because of an 


inferior wire or insulation—if it's a Hudson Wire 
product. That's what we are paid for! 


In gauges .001 JUST FILL IN GAUGES AND MAIL FOR SAMPLES AND PRICES 
Louis, BRASS and thicker 
_ Pitts ——— |] 1th inch to Enameled Copper ___| Cotton Covered 


14 inches wide : Enameled Iron Celanese Covered 
BRONZE-COPPER within commer Enameled Alloy | Glass Fibre Covered 
cial limits. 


SHES. PHOSPHOR BRONZE a Twisted Multiples 


Parallel Multiples 
s 


— NICKEL SILVER inner tessa 


COMPANY 


se BERYLLIUM COPPER  oms AND 
fe des bs Ob 
CONNECTICUT 





a THE BALTIMORE BRASS CO. 


srers || HUDSON WIRE 
4 





1205 WICOMICO ST. BALTIMORE, MD. 


pw York 





WINSTED 


‘Adnic.”’ 
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Seymour Mfg. Co., Seymour, Conn 
Somers Brass Co., Inc., Waterbury 


NUMBERING MACHINES. 
Numbering. 


Conn 
See Machines, 


NUTS, Machine. See Bolts, Nuts and 
Screws. 

NUTS, Self-Locking 

Elastic Stop Nut Corp 2334 Vauxhall Road, Ur 
N. J 

NUTS, Wing 

Central Screw Co., 519 Shields Ave Chicago, Il 

Parker-Kalon Corp Dept. E, 190 Varick, New York 
io. oe 

OHMMETERS. See Instruments 

OIL SEALS. See Seals, Oil 

OILERS 

Gits Bros. Mfg. Co 1854 S. Kilbourn Ave Chicago 
Il. 

Hunter Pressed Steel C¢ Lansdale, Pa 

Speedway Mfg. 1828 S. 52nd Ave., Cicero, I 








POT 
€ MACHINE | 





SOLDERIN 


s 


Treadle operated machine 





advances straight down. 
This ESIC oO Mode F is 
designed for work where 
both hands are required 
Solder is fed forward as 
ron returns from work 


Average industrial iron ad- 
aptable to machine. Write 
for bulletins on entire line 





asada 


With Offices in 80 Cities 


GRAYBAR ELECTRIC 


COMPANY 
DISTRIBUTES 


igh Grape KIRKLAND 
PILOT-LIGHTS 


To manufacturers of high grade apparatus. 
who cannot afford to be judged by the 
standards of the retail bargain counters. 
Underwriter’s Approved Units in three lens 
sizes, 2’’, 1 1/16’’, 11/16’. for Tungsten or 
Neon lamps. 
WRITE FOR TEN PAGE CATALOGUE 
Manufactured by 


H. R. KIRKLAND CO., MORRISTOWN, N. J. 








PHENOL FIBRE | Pica 
r FISH : 





PAPER! 









don't 
guess! 
ASK 
CONTINENTAL 
Diamond Fibre Co. 
Insulation Headquarters 
Newark — Delaware 


TRICO OILERS 


SAVE TIME-OIL-WORRY 


NEW—MODERN—STREAMLINED 
UNBREAKABLE 


Modernize your equipment 
—increase machine life— 
lower maintenance costs— 
reduce idle-machine time— 
promote safety with TRICO 
. a OILERS. There's a type for 


every application. 


FOR BULLETINS 

















WRITE 


TRICO FUSE MFG. CO. Milwaukee, Wisconsin 


118 















Trico Fuse Mfg. Co Milwaukee, Wis *‘Opto-Matic,”’ 
**Levomatic, “‘Drip-Drop.”’ 
OIL-LESS BEARINGS. See Bearings & 


Bushings, Graphite; Bearings & Bush- 


ings, Non-Metallic. 


OSCILLOGRAPHS. See Instruments, also 
Testers. 

OVENS, Industrial and Laboratory 
Annealing, Drying, Temper Drawing, Mold Baking 

General Electric C«¢ Schenectady, N. Y 

Trent Co., Harold E., 619 N. 54th, Philadelphia. Pa 


PACKING MATERIAL 
Kimberly-Clark Corp., 8 S. Michigan Ave., Chicago, 
Ill. (‘‘Kimpak Crepe Wadding 


PAINT. 


See Finishes. 


PAPER, Gummed 
Paper Manufacturers Co., Fiftl 
Pa Acid, Free 


PAPER, 


Fish Paper, Press 


Insulating 


Board, Fiber Board, Fuller Board, 


Slot Insulation 
Brand & Co., Wm., 276 Fourth Ave., New York, N. Y¥. 
Turbo 
Brandywine Fibre Products Co., 1402 Walnut, Wilming- 
ton. Del 
Continental-Diar Fibre C Newark, Del 
General Electri Co., Section Q-0168 Appliance and 
Merchandising Dept Bridgeport, Conn 
Insulatior Manufacturers Corp 565 W. Washington 
sivd Chicag I 
Mica Insulator C¢ Dept. 31, 200 Varick, New York 
uN. Armatite Duro Micoid 
Nationa Vulcanized Fibre Cc Wilmington, Del 
Campbellite c-F Peerless 
Taylor Fibre ¢ Norristown, Pa 
West Virginia Pulp & Paper C Pulp Products Dept 
230 Park Ave., New York, N. Y Electrite ‘Dens 


ite 
Westinghouse E 
burgh, Pa 


PEGS, Armature 
Insulation Manufacturers Corp., 565 W Washir 
Blvd Chicag I 


& Mfg ( Dept 7-N E 


Mica Insulator (C« Dept. 31, 200 Varick, New York 
Ss u 
National Vulcanized Fibre Co.. Wilmington, De! 


PENDANTS, Socket Chain 
Bead Chain Mfg. Co., 16 Mt. Grove, Bridgeport, Con: 


PHENOLIC COMPOUNDS. See 
PHENOL FIBRE. See 
PHOSPHOR BRONZE 


Plastics. 


Plastics. 


American Brass C« Waterbury, Conn 

Baltimore Brass Co., The, 1205 Wicomico St., Baltimore, 
Md 

Bunting Brass & » Co., Toledo, O 





Driver-Harr Ce arrison, N. J 

Revere Copper & Brass, Ir 230 Park Ave New York 
ne 

Scovill Mfg. Co., 65 Mill. Waterbury, Conn 

Seymour Mfg. Co., Seymour, Conr 

Somers Brass Cc Ine Waterbury, Conn 


PHOTOELECTRIC CELLS AND TUBES 





General Electric Co.. Schenectady, N. Y 
Weston Ele Instrument Corp., 582 Frelinghuysen Ave 
Newark, N. J. Photroni 


PILLOW BLOCKS 


Ahiberg Bearing Ce 3030 


3 West 47tl 
Fafnir Bearing Co., New 


Britain 
PILOT LIGHTS. See 
PINIONS. See 


PINS, Assembly 
Groov-Pin Corp 4111 Kerrigan Ave Union Cit N. J 


PINS, Cotter 
Hubbard Spring Co a. D 559 
tiac Mic! 


PLASTICS, Laminated or 


(See also Tubbing, Laminated 


Chicago, 1 
Conn 


Pilot. 


Pinions. 


Lights, 


Gears & 


Central Ave Por 


Molded 


Phenolic 





American Insulator Corp New Freedom Pa. (Cold 
Mold 

Auburr suttor Works Ir Molded Plastics Div., 
Auburn, N. Y¥ 

Bakelite Corp 247 Park Ave New York, N. Y 

Brandywine Fibre Products Ce 1402 Walnut, Wilming- 
ton, De 

Catalin Corp 1 Park Ave New York, N. Y¥ 

Chicago Molded VTroducts Corp., 1024 Kolmar Ave., 
Chica 1 

Continental-Diamond Fibre ¢ Newark, De Dilect 
Dilophane Celeror 

Dow Chemical C 1450 E. Main St., Midland, Mich 

Durez Plastics & Chemicals, In North Tonawanda, 
a 

Formica Insulation Co 4638 Spring Grove Ave., Cin- 
lnnati 0 

General Electri Cr Section C-60, Plastics Dept 1 
Plastics Ave Pfttstield, Mass Textolite,”” (‘‘Cetec 
Cold M | 

Genera Industrie cr Molded Plastics Div 1046 


Taylor, El i. Ohio 
Imperial Molded Prods. Corp 2921 W. Harrisor Chi 


cage ll 

Kurz-Kaset Inc., Dayton, O 

Macallen Ce 16 Macallen, Boston, Mass 

Mica Insulator (« Dept. 31, 200 Varick, New York 
nN. } Lamicoid 

National Vu zed Fibre Cc Wilmington, Del Phe 
ne ite 

Richardson Ce Melrose Park (Chicage Il. ‘‘Insurok.’’ 

Synothane Cory Oaks, Pa 

Taylor Fibre ¢ Norristown, Pa 

Westinghouse Ele & Mfg. Cc Dept. 7-N, E. Pitt 
burael Ia 

PLATES, Carbon Resistance 

Recker Brothers Carbon C¢ 3450 S. S2nd Ave Cicere 


I 
Morganite Brush C« In 
Superior Carbon Products, Ir 
land. O 
Trent ¢ Harold E., 619 


Long Island City. N. ¥ 
9115 George Ave Cieve- 


PLATING PROCESS, Nickel, Zinc 


CUdylite Corp., 1651 E. Grand Blvd., Detroit, Mich 


PLATING GENERATORS 
Burke Electric Co., 12th & Cranberry 
Kicor, Ine., 515 S. Laflin, Chicago, Il 
Electric Specialty Co., 213 South. Stamford, 
General Electric Co., Schenectady, N. Y. 


Sts., Erle, Pa. 


Conn 


PLATINUM. See Points, Contact. 


PLIERS & TOOLS 


Mathias Klein & Sons, 3200 Belmont 


Ave., Chicago, lll 


PLUG & CORD SETS 


Arrow-Hart & Hegeman Elec. Co., Industrial Contro 
Div., Hartford, Conn 
Belden Mfg. Co } } W. Van Buren, Chicago, Ill 





Section 


General Electric Co., Q-0168 Appliance and 
Merchandise Dept., Bridgeport, Conn ‘““Ge-Flex 
Tell-tale Tap,’’ ‘‘Unicord.’’ 


Holyoke Wire & Cable Corp., 710 Main, Holyoke, Mass 


PLUGS, Attachment 


Arrow-Hart & Hegeman Elec. Co., Industrial Control 
Div., Hartford, Conn 
Belden Mfg. Co., 4633 W. Van Buren, Chicago, Tll 


General Electric Co 
Merchandise Dept., 


Section Q-0168 
Bridgeport, Conn 


Appliance and 


PLUGS, Expansion 
Hubbard Spring Co., M. D., 
Mich 


559 Central Ave., Pontiac, 


PLUGS & JACKS, Radio 
Guardian Elec. Mfg. Co., 1627 W 


Walnut, Chicago, Ill 


PLUGS & SOCKETS, Multiple Contact 


Alden Products Co., 717 Center St., Brockton, Mass 
Guardian Elec. Mfg. Co., 1627 W. Walnut, Chicago, Il 
Jones, Howard B., 2300 Wabansia Ave., Chicago, Ill. 


POINTS, Contact 
Molybdenum, Platinum, 
loys 
Baker & Co.. Inc 113 


Silver, Tungsten. Special Al- 


Astor, Newark, N. J 


Cc. S. Brainin Div., I. Stern & Cc Inc 20 Vandam 
New York, N. Y 

Callite Tungsten Corp., 547-39th, Union City, N. J 

Cleveland Tungsten, Inc 10000 Meech Ave., Cleveland 
Ohio 


Chicago, Til 
and Controls Corp., 


Metallurgical 
General Plate Div of 
Attleboro, Mass 
Gibson Electric Co., 500 Blvd 
Mallory & Co.. Inc., P. R.. 
Wilson Co H A., 105 Chestnut 


Corp., N 
Metals 


Fansteel 


of Allies, Pittsburgh, Pa 
Indianapolis, Ind 
Newark, N. J 


PORCELAIN 

Akron Porcelain Co., Akron. O 

American Lava Co., Chattanooga, Tenn 

Colonial Insulator Co., Akron, O **Porcelex.”’ 
Louthan Mfg. Co., East Liverpool, O. ‘‘Elemite.”’ 


Muirhead Ave., Trenton, N. J 
Nu-Blac,”’ ‘‘Thermolain,’’ ‘‘Vitrolain,’’ ‘‘Lavolair 

Steward Mfg. Co.. D. M., Chattanooga, Tenn. 

Universal Clay Products Co., 1540 E. First, Sandusky, O 


Star 


Porcelain Co., 41 


See 


POTENTIOMETERS. 
Control 


Resistors, Radio 


POTS & LADLES, Melting 


Dunn, Ine Struthers, 1321 Cherry, Philadelphia, Pa 
‘Dunco.”’ 
General Electric Co., Schenectady, N. Y. 


Elec. Co., 340 W. Huron St., Chicago, Il. 
Electric Co., 565 N. Chestnut, Ravenna, O 


Russell 
Sta-Warm 

‘Triplex.’ 
Trent Ce 619 N Philadelphia. Pa 


Harold E., 54th, 


POWER TOOLS. See Power. 


Tools, 


PRE-FINISHED METALS. See Metals, 


Pre-finished. 


PRESSES, Drill 
Walker-Turner Co.,  Inc., 
N. J 


4230 Berckman, Plainfield, 


PRESSES, Plastic Molding 


Kux-Lohner Machine Co., 2145 Lexington St., Chicago 
Il 
Stokes Machine Co., E. J., 5996 Tabor Rd., Olney P. O., 


Philadelphia, Pa. 


PROCESS EQUIPMENT 
Stokes Machine Co., F. J.. 5996 Tabor Rd., Olney P. O., 
Philadelphia, Pa. 


PULLEYS 
Pyott Foundry 
igo, Ill. 


& Machine Co., 328 N. Sangamon, Chi- 


PUSH BUTTON STATIONS. See Switches, 
Remote Control. 

PYROXYLIN COMPOUNDS. See Plastics 

RAWHIDE GEARS. 
Non-Metallic. 


See Gears & Pinions, 


RECEPTACLES, 
Lamp 


Lamp. See Sockets 


RECTIFIERS, Current 


Flectricoil Co., Inc., 6 Varick, New York, N. Y. 


General Electric Co Section Q-0168 Appliance and 
Merchandise Dept., Bridgeport, Conn 

International Telephone Development Co., Inc., 137 
Varick, New York, N. Y. 


Mallory & Co., Inc., P. R., Indianapolis, Ind. 


ELECTRICAL MANUFACTURING 





f 
















C0 \ LS ELECTRICAL 
WINDINGS 





“Cost of finished assemblies was 
a big problem in our plant until 
we tried Chicago double rivet 
setters. We now get all the ad- 
vantages of lower cost through 
mass production methods. Fur- 
thermore, the feature of adjust- 



































able riveting centers of our 
Chicago equipment practically 
t eliminates the need for buying 


@ A competent and experienced organization de- 
voted to the design and manufacture of coil windings. 
Paper interlayer sections—form wound and bobbin 
wound coils. 

Equipped for prompt production on quantity or small orders 


MAGNETIC WINDINGS CO. 


Sixteenth and Butler Streets, EASTON, PENNA. 


o, Til new riveting units every time 
slight changes are made in 
product design.” 


WRITE FOR CATALOG 


Learn about the production of this 








SS Se ee a eee REPRESENTATIVES PARAGON SALES CO. 
shop. No obligation. pay oo" te aa ae oe W. A. JORDAN Fryburg) 
° . orger m os ovo: . . 7 402 Cherry St 
Corp.., ° able. Bench ond pedestal types. tae Philadelphia, Pa. 
ee RIVET & MACHINE CO. GILBERT GISLASON A. J. LOEB SALES CO. 
82 St. Paul St. 1836 Euclid Ave. 
1848 So. 54th Ave. (Cicero P. O.) Chicago, Ill. Rochester, N. Y. Cleveland, Ohio 
LLL i I ESL eR LY 
- 
w J 





Wire-wound. Newly 
developed inorganic ce- 
ment coating. 


GREENOHMS * 
DP 4 4 10 to 200 watts. All 
resistance values. 


; Fixed and adjustable. 
OVERLOAD FACTOR Also in non-inductive 


winding. 





yolair 


sky, O 


BUSINESS WANTED 


Will pay up to $50,000 cash for manu- 


* 


Won't blister or crack 
even at red heat. And 
they cost no more! 


* 


facturing business now established and 
7 operating. State products manufac- 
fetals, tured, and sales per year for past five 
years. Box EM-9 







%* Made and sponsored by 
Clarostat, “The House of Resist- 

ors’, Greenohms are instantly iden- 
tified by their green-colored cement 
coating. You can immediately pick 
them out in better-grade electrical and 
radio assemblies that MUST STAND UP. 





CAN YOUR PRODUCT BE IMPROVED WITH 


UNIVERSAL PORCELAIN ? 


The weakest detail often prejudices 
sales. Don't let your product go 
to market with porcelain troubles. 
Universal ‘‘dry process’’ porcelain 
‘lastics insulators can be made to close 
——— dimension tolerances. They look 
better,— are better. Send specifi- 
cations,— blue print or sample for 
suggestions and estimate. 


—_ TH UNIVERSAL 


And when it comes to performance, again 
you can pick out Greenohms. There’s an 
EXTRA OVERLOAD FACTOR built into these 
unique power resistors. They stand abuse. 
They last and last. Ask anyone who uses them. 


Write for DATA .. . 


Complete engineering data and Standard listings sent on re- 
quest. Also sample to responsible parties writing on busi- 
| ness letterhead. Submit your resistance and control problems. 


vitches, 


sockets, 
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: ey 285-287 NORTH SIXTH STREET 
e vA BROOKLYN, NEW YORK, U.S.A. 


ante 


fe 1540 E. FIRST STREET 
I CLAY PRODUCTS CO. SANDUSKY, OHIO 
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SCREWS for eer 
Yo can dando 


QUALITY: EFFICIENCY-SERVICE 


SAMUEL J.SHIMERe SONS 


oa ce ee, ie gee ie, i, gee So SL Ri, ee eee ee ee 





MOORE’S SMALL SET 


RE’S 
@ SCREWS 
#) = 


Headless, Square 
and Hexagonal 
Heads, Dardelet Thread Lock Screws. 


Our table, “Number of Linear Feet to Make 100 
Pieces,’ sent on request. 


GEORGE W. MOORE 
46 FARNSWORTH ST., BOSTON, MASS. 





TROUBLE... 


before it begins . . . Use Dunco 
relays for your exacting applica- 
tions. Compare their quality and 
performance with any other units 
of comparable price. Catalog and 
Data Book Free. 


STRUTHERS DUNN, Inc., MRRAN Cherry St., Phila, Pa 








Ward Leonard Elec. Co 34 South, Mt 
Westin use Elec. & Mfg. Co., 
burgh, Pa 





Vernon, N. Y. 
Dept. 7-N, E. Pitts- 





REDUCERS SPEED. See Speed Reducers. 


REEL, Cord (Built in) 
Vacuum Cleaner Corp. of America, 
Wissahickor Ave & Juanita 

**Cordomati 


Cordomatic Div., 
Philadelphia, Pa. 


REFRACTORY PORCELAIN. 


tesistor; 


See Ceram- 

ics, Cores, Porcelain. 

REGULATORS, 
Motor. 


Speed. See Controllers, 


REGULATORS, Temperature 
(See also Controls & Valves, Temperature; Thermo- 
stats.) 

Allen-Bradley Co., 1309 S 

Dunn, Inc., Struthers, 1321 
‘Duncc 

General Electric Co., Schenectady, N. Y. 

Mercoid Corp., 4201 Belmont Ave., Chicago, III. 


First, Milwaukee, Wis. 
Cherry, Philadelphia, Pa. 


REGULATORS, Voltage 

Acme Electric & Mfg. Co., 35 Water, Cuba, N. Y. 

Ferranti Electric, Inc., 30 Rockefeller Plaza, New York, 
ee 

General Electric Co., venectady, N. Y. 

H-B Elec. Ce Int 2531 N. Broad, Philadelphia, Pa. 

Ideal Commutator Dresser Co., 1008 Park Ave., Syca- 
more, Ill 

Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 






RELAYS 

Allen-Bradley Co., 1309 S. First, Milwaukee, Wis. 
Allied Control Cx Inc., 227 Fulton, New York, N. Y 
American Automatic Electric Sales Co., 1033 W. Van 


Buren, Chicago, Ill ‘Autelco,’’ ‘‘Strowger.’’ 

American Gas Accumulator Co., Electrical Div., Eliza- 
beth, N. J ‘‘Agastat (Time delay.) 

Arrow-Hart & Hegeman Elec. Co., Industrial Control 
Div., Hartford, Conn 

Clare & Co., C. P., Lawrence & Lamon Aves., Chicago, 


Ill 
Davis & Co., Inc., Dean W., 547 W. Fulton, Chicago, 
Dunn, Inc., Struthers, 1321 
““Dunco 
Eagle Signal Corp., Moline, II 
General Electric Co., Schenectady, N. Y 
Guardian Elec. Mfg. Co., 1627 W. Walnut, Chicago, II. 
Hart Mfg. Co., Hartford, Conn ‘“‘Diamond H.”’ 
H-B Elec. Co., Inc., 2531 N. Broad, Philadelphia, Pa. 
Kurman Electric Co., Inc., 239 Lafayette St., New York, 


Cherry, Philadelphia, Pa 


Leach Relay Co., 5915 Avalon Blvd., Los Angeles, Cal 

Mercoid Corp 4201 Belmont Ave., Chicago, Ill. 

Millen Mfg. Co., Inc., James, 150 Exchange St., Malden, 
Mass 

Potter & Brumfield Mfg. Co Inc., 

Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 

Weston Elecl. Instrument Corp., 582 Frelinghuysen Ave., 
Newark, N. J 

Westinghouse Elec 
burgh, Pa. 


Princeton, Ind. 


& Mfg. Co., Dept. 7-N. E. Pitts 


RESISTANCE LINE CORD. See 


tesistance Line. 


Cords, 


RESISTORS, Power Circuit 
Aerovox Corp., New Bedford, Mass 
Allen-Bradley Co 1309 S. First, Milwaukee, Wis. 
‘‘Bradleyunit,’’ ‘‘Bradleyometer,’’ ‘‘Bradleystat.’’ 
General Electric Cc Schenectady, N. Y. 
International Resistance Co., 405 N. Broad, 
phia, Pa 
Mallory & Co Ince., P. B.. 
National Elec 
Chicage Ill 
Ohmite Mfg. Co., 4805 W. Flournoy, Chicago, Ill 
Sprague Products Co., North Adams, Mass. 
Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 


Philadel- 


Indianapolis, Ind. 
tric Controller Co., 5309 Ravenswood Ave., 


RESISTORS, Radio Control 
Attenuators, Fixed Resistors, Rheostats, Potentiometers. 
Aerovox Corp., New Bedford, Mass 
Allen-Bradley Cc 1309 S. First, Milwaukee, Wis 
Centralab, Div. of Globe Union, Inc., 900 East Keefe 
Ave Milwaukee, Wis 


Clarostat Mfg. Co., Inc., 285 N. Sixth, Brooklyn, N. Y. 

International Resistance Co., 405 N. Broad, Philadel- 
phia, Pa 

Mallory & C« Inc P. R., Indianapolis, Ind 





National Electric Controller Co., 5309 Ravenswood Ave., 
Chicage, Ill 

Ohmite Mfg. Co 4805 W. Flournoy, Chicago, Il. 

Sprague Products Cc North Adams, Mass. 

Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 

White Dental Mfg. Co., S. S., 211 S. 12th St., Phila- 
delphia, Pa 


RHEOSTATS, Electroplating 
Udylite Corp., 1651 E. Grand Blvd., Detroit. Mich. 


RHEOSTATS, Motor Control 
Allen-Bradley Co., 1309 S. First, Milwaukee, Wis. 
General Electric Co., Schenectady, N. Y 
International Resistance Co., 405 N. Broad, 
phia, Pa 
National Electric 
Chicago. Ill 
Ohmite Mfg. Co., 4805 W 
Ward Leonard Elec. Co. 
“Vitrohm 
Westinghouse Elec 
burgh, Pa 


Philadel 


Controller Co., 5309 Ravenswood Ave., 


Flournoy, Chicago, Ill 
34 South, Mt. Vernon, N. Y. 


& Mfg. Co., Dept. 7-N, E. Pitts- 


RHEOSTATS, Radio. See 
Control. 


Resistors, Radio 


RIVETING MACHINES. See 
Riveting. 


Machines, 


RIVETS 
Central Screw Co., 3519 S. 
Progressive Mfg. Co., 


Shields Ave., 
Torrington, Conn 


Chicago, Tl. 





RIVETS, Split & Tubular 

Chicago Rivet & Machine Co., 1848 S. 54th Ave 
Chicago, Ill. 

Tubular Rivet & Stud Co., Wollaston, Mass. 


R.P.M. COUNTERS. See Tachometers. 


SAWS, Band & Bench 


Walker-Turner Co., Inc., 4230 Berckman, Plainfield 


N. J. 
SCREWDRIVING MACHINES. See Ma- 
chines, Screwdriving. 
SCREW MACHINE PRODUCTS, Fibre. 


See Fibre, Vulcanized 


SCREW MACHINE PRODUCTS, Metal 

— Co. of America, 2179 Gulf Bldg, Pittsburgh, 
a. 

Barnes Co., Wallace, Div. of 
Bristol, Conn. 

Hunter Pressed Steel Co., Lansdale, Pa 

Linden & Co., Inc., 897 Broad, Providence, R. 1. 

Peck Spring Co., 12 Grove Ave., Plainville, Conn. 

Progressive Mfg. Co., Torrington, Conn. 

Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 

Shimer & Sons, Samuel J., Milton, Pa 

Waltham Watch Co., Waltham, Mass. 


Associated Spring Corp 


SCREWS, Lock Washer 
Shakeproof Lock Washer Co., 2309 N. Keeler Ave., Chi 
eago, Ill ““Sems.’’ 


SCREWS, Machine 

American Screw Co., Providence, R. I. 

Central Screw Co., 3519 Shields Ave., Chicago, Ill. 

Continental Screw Co., New Bedford, Mass. 

Progressive Mfg. Co., Torrington. Conn 

Shakeproof Lock Washer Co., 2509 N. Keeler 
cago, Ill 


Ave Chi 


SCREWS, Recessed Head 

American Screw Co., Providence, R. 1. 

Chandler Products Co., Euclid, Ohio. 

Continental Screw Co., New Bedford, Mass 

Corbin Screw Corp., New Britain, Conn 

Lamson & Sessions Co., Cleveland, Ohio 

National Screw & Mfg. Co., Cleveland, Ohio 

Parker-Kalon Corp., Dept. E, 190 Varick St., New York 
N. ¥ 

Pheoll Mfg. Co., Chicago, Il 

— Burdsall & Ward Bolt & Nut Co., 
ie. a 

Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 

Shakeproof Lock Washer Co., 2509 N. Keeler Ave., Chi 
cago, Ill. 


Port Chester, 


SCREWS, Self-Tapping 

Central Screw Co., 3519 Shields Ave., 

Parker-Kalon Corp., Dept. E, 190 
zore.. 

Shakeproof Lock Washer Co., 2509 N. Keeler Ave., Chi- 
cago, Ill. 


Chicago, Ill. 
Varick St., New 


SCREWS, Set and Cap 

Allen Mfg. Co., Hartford, Conn. ; 

George W. Moore, 46 Farnsworth, Boston, Mass. 

Parker-Kalon Corp., Dept. E, 190 Varick St., New 
York, N. Y. 

Scovill Mfg. Co., 65 Mill. Waterbury, Conn 

Shakeproof Lock Washer Co., 2509 N. Keeler Ave., Chi 
cago, Ill. 


SCREWS, Hollow & Socket Head 
Allen Mfg. Co., Hartford, Conn 
Standard Pressed Steel Co., Jenkintown, Pa 


SCREWS, Thumb 
Central Screw Co., 3519 Shields Ave., 
Parker-Kalon Corp., Dept. E, 190 
Tox, N. ¥. 
Progressive Mfg. Co., 


Chicago, Ill. 
Varick St., New 


Torrington, Conn. 


SCREWS, Wood 

American Screw Co., Providence, R. I. 

Chandler Products Company, Euclid, Ohio. 

Continental Screw Co., New Bedford, Mass. 

Corbin Screw Corporation, New Britain, Conn. 

Lamson & Sessions Co., Cleveland, Ohio. 

National Screw & Mfg. Co., Cleveland, Ohio 

Parker-Kalon Corporation, Dept. E, 190 Varick, New 
Tex. NB. ¥. 

Pheoll Manufacturing Company, Chicago, Illinois. 

Russell, Burdsall & Ward Bolt & Nut Co., Port Chester, 
se 

Scovill Manufacturing Co., 65 Mill, Waterbury, Conn 


EALS, Oil 
i Felt Co., Inc., 315 Fourth Ave., New York, 


N. Y. 

Felters Co., Inc., 201 South, Boston, Mass. ‘‘Dufelt.”’ 
Garlock Packing Co., Palmyra, N. Y. ‘‘Klozure.’’ 
Gits Bros. Mfg. Co., 1854 S. Kilbourn Ave., Chicago, 


Ill. 


SEATERS, Commutator Brush 
Téeal Commutator Dresser Co., 1008 Park Ave., Syca- 
more, Ill. 


SEPARATORS, Magnetic 
Ohio Elec. Mfg. Co., 5905 Maurice Ave., Cleveland, O 


SHADES, Mica 

Mica Insulator Co., Dept. 31, 200 Varick, New York, 
ie cae 

New England Mica Co., Waltham, Mass. 


SHEAVES, V-Belt 
Pyott Foundry & Machine Co., 328 N. Sangamon, Chi- 
cago, Ill. 


SHEETS, Brass, Bronze, 
Brass, Bronze and Copper. 


Copper. See 


ELECTRICAL MANUFACTURING 
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"PORCELAIN 


for Radiants, Ranges and 
other Heating Elements 


Here's a heat resistant porcelain with excep- 
tional strength, developed to withstand sud- 
den thermal changes. If you are having 
trouble with breaking, chipping or cracking, 
put it up to STAR THERMOLAIN. Used 
extensively also for rheostats and immersion 
heaters. Send blueprints for estimate. 


e 


PORCE OMPANY 


41 Muirhead Ave. Trenton, N. J. 


MAKERS OF ELECTRICAL PORCELAIN SINCE 1899 


ALLEN 


COLD-DRAWN 


Hollow Screws fit your special 
/ electrical needs for small screws 
that hold under vibration. Ask for 
FREE fest samples in any sizes follow- 
ing: Holl »w Set Screws in size No. 4 
anc ~ Socket 
Head Cap 


Sete in size 
hones or any 
alloy. 


THE ALLEN MANU FACTU RING COMPANY 


HARTFORD, CONNECTICUT 


The Contest Winners! 


The complete stories of the products chosen 
by the Jury of Award as winners in the SIXTH 
ANNUAL ELECTRICAL MANUFACTUR- 
ING PRODUCT DESIGN CONTEST will be 
published in the October Product Design 
Number. An issue replete with ideas and in- 
spiration for the product builder. Don’t 


miss it! aa 


SEPTEMBER 1940 


aa 


MOTOR 


" 
¢ / 
ly 


will add 


PAUL ias 


to your 1941 product 
at no extra cosf.... 


STREAMCOOLED. Provides a ball bearing totally 
enclosed protected motor with a non-clog- 
ging cooling system. 


GLASS INSULATED. Permits more horse power 
MMT lM d ole 0t Meal Mlle ame MT (1 
LTT hawt ad la-o 


NO EXTRA COST. Baldor streamcooled motors, 
TMLee Mt litle lt Se 
lation at ordinary open motor prices. 


Many other features explained in 
BALDOR Bulletin No. 202. Ask for it. 


BALDOR ELECTRIC COMPANY, ST. LOUIS 
Representatives in Principal Cities 


OM 







































































Specify Centralab 
for Fixed and Variable 


Resistors 
Selector Switches 
Ceramic Capacitors 


Write for interesting literature 


Centralab 


Div. of Globe Union Inc. 
900 E. Keefe Ave., Milwaukee, Wis. 














THE ORIGINAL 


A FAVORITE 
FOR 40 YEARS 


e 
MAKES SOLDER 
FLOW QUICK | 
AND FAST 


Approved by 
Underwriters’ | 
Leboratories 





Manufactured by 


BURNLEY BATTERY & MFG. CO. | 


NORTH EAST, PENNSYLVANIA | 


aS ee 


Gardiner Rosin Core Solder is made by 
modern production methods that assure fast, uniform 
work . .. savings in both time and material. Yet it 
sells for less than even ordinary solders. 

Also made in Acid Core and specials in various 
alloys, core sizes and gauges. 


R 
7 rdiner 


METAL CO. 7, 








4818 So. Campbell Ave., Chicago, Ill. 





PORTLAND-MONSON 
SLATE CO. 


Quarriers ot 
Monson Slate 


for Electrical 


Quarries: 
Monson, Maine 





Office, Portland, Maine 














TROMBET TIA SOLENOID CO. 


WISCONSIN 
U.S.A 


A.C. & D.C. SOLENOIDS 


Any voltage, any frequency—General purpose— 
15 sizes—'/, to 90 Ibs. High speed—11 sizes—', to 
35 Ibs. Long Stroke—11 sizes 4 to 35 Ibs. 


SOLENOIDS FOR D.C. ONLY 
Pulling Capacity %4—10,000 Ibs. 
A.C.—SOLENOID BRAKES—D.C. 

Disk and Shoe Brakes up to 2,500 ft-ibs. 
RECIPROMOTORS—SEMOTORS 
any capacity 
Special Equipment Our Specialty 


MILWAUKEE 





SHEETS, tron Enameling 








American Rolling Mill Co., 371 Curtis St., Middletown, 
Ohio **Armco 

Carnegie-Illinois Steel Corp., Pittsburgh, Pa (United 
States Steel Corp. Subsidiary.) 

Granite City Steel Cc Granite City, Il. 

Newport Rolling Mill Co., Newport, Ky. 

Republic Steel Corp., Cleveland, O 

Ryerson & Son, Inc., Jos. T., Chicago. Ill. 

SHEETS, Nickel. See Nickel 

SHEETS, Steel 

American Nickeloid Co., 1322 Second St., Peru, Ill. 
(Pre-finished. ) 

American Rolling Mill Co., 371 Curtis St., Middletown, 
Ohio *“Armcc 

American Steel & Wire Co Rockefeller Bldg., Cleve- 
land, O (United States Steel Corp. Subsidiary.) 

Carnegie-Illinois Steel Corp Pittsburgh, Pa (United 
States Steel Corp. Subsidiary.) 

Granite City Steel Co., Granite City, Ill 

Newport Rolling Mill Cc Newport, Ky. 

Republic Steel Corp., Cleveland, O. 

Ryerson & Son, Ine Jos. T., Chicago, Ill 

SHELLS, Screw Socket 

Patton-MacGuyer Co., 17 Virginia Ave., Providence, 
R. I 

Scovill Mfg. C« 65 Mill, Waterbury, Conn. 

SILVER 
Sheet, Rod, Tube, Wire, Anodes 

Baker & Ce Inc 113 Astor, Newark, N. J 

Handy & Harman, 82 Fulton, New York, N. Y 

General Plate Div. of Metals and Controls Corp., 
Attlebore Mass 

Wilson ¢ H 4 105 Chestnut, Newark, N. J. 

SLATE 

Portland-Menson Slate Cc Portland, Me. 

SLEEVING, Saturated. See Tubing, Var- 
nished. 

SLOT INSULATION. See Paper, Insulat- 


ing; also Cloth, Insulating. 


SLOTTING MACHINES AND TOOLS 


General Electric Co Schenectady, N. Y 

Ideal Commutator Dresser Co., 1008 Park Ave., Syca- 
more, Il} 

SOCKETS, Lamp 

Alden Products Co., 717 Center, Brockton, Mass 

Arrow-Hart & Hegeman Elec. Co., Industrial Control 
Div., Hartford, Conn 

General Electric Ce Section Q-0168 Appliance and 
Merchandise Dept Bridgeport, Conn 

Millen Mfg. Co., Inc., James, 150 Exchange St., Malden, 


Mass 


SOLDER, Self-fluxing 
Gardiner Metal Co., 4818 8 
Kester Solder Co., 4201 


Campbell Ave., Chicago, Ill. 
Wrightwood Ave., Chicago, III. 


Ruby Chemical Co., 68 McDowell St., Columbus, Ohio. 

SOLDER, Silver 

General Plate Co., Div. Metals and Controls Corp., 
Attleboro, Mass. 

Handy & Harman, 82 Fulton, New York, N. Y. ‘“‘Sil- 
Fos,’’ ‘‘Easy-Flo 

White Dental Mfg. Co., S. S., 211 S. 12th St., Phila- 


delphia. Pa 
Wilson Co., H. A., 105 


SOLDERING COMPOUNDS 


Chestnut, Newark, N. J. 


Stick, Paste, Flux, Salts, Fluids. 
Burnley Battery & Mfg. Co., North East, Pa 


Gardiner Metal Co., 4818 S. Campbell Ave., Chicago, II). 


General Electric Co., Section Q-0168. Appliance and 
Merchandise Dept., Bridgeport, Conn. 
Kester Solder Co., 4201 Wrightwood Ave., Chicago, Ill. 


Ruby Chemical Co., 68 McDowell St., Columbus, Ohio. 


SOLDERING IRONS. See Irons, Solder- 
ing. 

SOLDERING POTS. See Pots and Ladles. 

SOLENOIDS 

Allen-Bradley Co., 1309 S. First, Milwaukee, Wis. 

American Automatic Electric Sales Co., 1033 W. Van 


Buren, Chicago, Ill 

Davis & Co., Inc., Dean W., 547 W. Fulton, Chicago, 
Ill. 

Electrical Coil Winding Co., 2731 Saunders, Camden, 


N. J 


Electrocoil Co., Inc., 6 Varick, New York, N. Y¥. 


General Electric Co., Schenectady, N. Y. 
Guardian Elec. Mfg. Co., 1627 W. Walnut, Chicago, Ill. 


Magnetic 
National 


Windings Co., 16th & Butler, Easton, Pa 
Acme Co., 170 E. 131st St., Cleveland, O. 
Trombetta Solenoid Co., Milwaukee, Wis. 


SPEED INDICATORS. 


also Stroboscopes. 


See Tachometers; 


SPEED REDUCERS 
Allianee Mfg. Co., Dept. H, Alliance, 
Barber-Colman Co., Rockford, Ill. 
Bodine Elec. Cc 2256 W. Ohio, 
Cullman Wheel Co., 1328 Altgeld, 


Ohio 


Chicago, Ill. 
Chicago, Ill 





Deleo Products, Div. General Motors Corp., Dayton, O. 

Dumore Co Dept. 100-G, Racine, Wis. 

Electric Specialty Co., 213 South, Stamford, Conn 

Fairbanks, Morse & Co., Dept. 25, 600 S. Michigan 
Ave Chicago, Ill 

General Elec. Co., Schenectady, N. Y. 

Hansen Mfg. Co., Princeton, Ind 

Hayden Mfg. Ce Forestville, Conn 

Holtzer-Cabot Elec. Co., 125 Amory, Boston, Mass 

James Mfg. Co., D. O., 1120 W. Monroe St., Chicago, 
Ill 


556 W. 
Dayton, O 


Janette Mfg. Co., 

Leland Elec. Co., 

Master Elec. Co.. Dayton, O 

Signal Elec. Mfg. Co., Menominee, Mich. 

Speedway Mfg. Co., 1828 S. 52nd Ave., Cicero, Ill 

Speed Master Co., 1207 Thacker, Desplaines, Il. 

U. S. Electrical Motors, Inc., 86-34th St. Brooklyn, 
a. A 

Wagner Elec. Corp., 

Westinghouse Elec. 
burgh, Pa 


Monroe, Chicago, Il. 


6400 Plymouth Ave., St. Louis, Mo. 
Mfg. Co., Dept. 7-N, E. Pitts- 










SPEED REGULATORS. See 
Motor. 


SPRINGS 


Controllers, 








Accurate Spring Mfg. Co., 3817 W. Lake, Chicago, Il] 
American Steel & Wire Co., Rockefeller Bldg., Cleve- 
land, O. (United States Steel Corp. Subsidiary.) 
Barnes Co.. Wallace, Div. of Associated Spring Corp., 

Bristol, Conn 

Barnes-Gibson-Raymond, Div of Associated Spring 
Corp., 6399 Miller Ave., Detroit, Mich. 

Dunbar Bros. Co., Bristol, Conn. 

Gibson Co., Wm. D., Div. of Associated Spring Corp., 
1800 Clybourn Ave., Chicago, Ill 

Hubbard Spring Co., M. D., 559 Central Ave., Pon 
tiac, Mich 

Hunter Pressed Steel Co., Lansdale, Pa. 

Peck: Spring Co 12 Grove Ave., Plainville, Conn < 

Raymond Mfg. Co., Div. of Associated Spring Corp., 
Corry, Pa. 

SPROCKETS 

Cullman Wheel Co., 1328 Altgeld, Chicago, Ill. 

SPROCKETS, Roller Chain 

Pyott Foundry & Machine Co., 328 N. Sagamon, Chi- 
cago, Ill. 

s 

STAMPINGS, Metal 

Accurate Spring Mfg. Co., 3817 W. Lake, Chicago, Ill 

Aluminum Goods Mfg. Co., Manitowoc, Wis. 

American Brass Co., Waterbury Brass Goods Branch, 
Waterbury, Conn 

Barnes Co., Wallace, Div. of Associated Spring Corp., 
Bristol, Conn. 

Bridgeport Brass Co., Bridgeport, Conn 

Dante Elec. Mfg. Cc Bantam, Conn 

Hubbard Spring Co., M. D., 559 Central Ave., Pontia 
Mich 

Hunter Pressed Steel Co., Lansdale, Pa 

Krueger & Hudepohl, 3rd & Vine, Cincinnati, O 
Linden & Co., In 897 Broad, Providence, R. I 
Patton-MacGuyer Co., 17 Virginia Ave., Providence, 
R. I 

Raymond Mfg. Co Div. of Associated Spring Corp., 
Corry, Pa 

Revere Copper & Brass, In (Rome Mfg. Div.) 230 
Park Ave., New York, N. Y 

Scovill Mfg. Co., 65 Mill, Waterbury, Conn 
Shakeproof Lock Washer Co., 2509 N. Keeler Ave., 


Chicago, Tl 


Sherman Mfg. Co., H. B. Battle Creek, Mich. 


Willor Mfg. Co., 76 Spring St., New York, N. Y. 

STAMPINGS, Small Non-Metallic 

Brandywine Fibre Products Co., 1402 Walnut, Wilming 
ton, Del. 

Continental-Diamond Fibre Co., Newark, Del. 

Formica Insulation Co., 4638 Spring Grove Ave., Cin 


cinnati, O. 


General Electric Co., Section C-60, Plastics Dept., 1 
Plastics Ave., Pittsfield, Mass 
Richardson Co., Melrose Park (Chicago), Ill. 


Taylor Fibre Co., Norristown, Pa. 

STARTERS, Motor. See Controllers, Mo- 
tor. 

STEEL BARS & SHAPES 

American Steel & Wire Co., Rockefeller Bidg., Cleve- 
land, O (United States Steel Corp. Subsidiary.) 

Ryerson & Son, Inc., Jos. T., Chicago, Il. 


STEEL SHAFTING, Screw Stock 


American Steel & Wire Co., Rockefeller Blidg., Cleve- 
land, O (United States Steel Corp. Subsidiary.) 
Ryerson & Son, Inc., Jos. T., Chicago, Tl. 


STEEL SHEETS. See Sheets, Steel. 


STEEL SHEETS, Enameling. 


Iron Enameling 


See Sheets 


STEEL, Stainless 


American Rolling Mill Co., 371 Curtis St., Middletown, 


Ohio *“‘Armco.’’ 

American Steel & Wire Co., Rockefeller Bldg., Cleve- 
land, O (United States Steel Corp. Subsidiary.) 
Carnegie-Illinois Steel Corp., Pittsburgh, Pa. (United 

States Steel Corp. Subsidiary.) 
Driver Co., Wilbur B., Newarn, N. J. 


Republic 
Ryerson 


Steel Corp., Cleveland, O 
& Son, Inc., Jos. T., Chicago, Il. 


STEEL, Stamped & Turned Up 


Angle Steel Stool Co., 232 Oak St., Plainwell, Mich 

STEEL, Strip 

American Nickeloid Co., 1322 Second St Peru, Ill 
(Pre-finished. ) 

American Rolling Mill Co., 371 Curtis St., Middletown, 
Ohio. ““Armco.”’ 

American Steel & Wire Co., Rockefeller Bldg., Cleve- 


land, O. (United States Steel Corp. Subsidiary.) 


Barnes Co., Wallace, Div. of Associated Spring Corp., 
Bristol, Conn (Cold Rolled Spring.) 

Granite City Steel Co., Granite City, Ill. 

Republic Steel Corp., Cleveland, O. 

Ryerson & Son, Inc.. Jos. T., Chicago, Ill. 

Thomas Steel Co., Warren, O (Electro Zine, Copper, 
Nickel, Brass & Bronze Coated, also Bright Finish 
Uncoated.) ‘‘Thomastrip.’’ 

STRAIN RELIEFS, Cord 

Belden Mfg. Co., 4633 W. Van Buren, Chicago, II 

General Electric Co., Section Q-0168 Appliance and 
Merchandise Dept., Bridgeport, Conn. 


Walker Co., George, 118 Amsterdam Ave., Passaic, N. J. 


STRIPPERS, Wire 
Hand & Power Operated “E-Z”’. 


**Colonial”’ 





Ideal Commutator Dresser Co., 1008 Park Ave., Syca- 
more, Ill. 

Pyramid Products Co., 2224 S. State, Chicago, Ill. 

Smith Corp., F. A., 400 Davis St., Rochester, N. Y. 

Wire Stripper Co., 1727 Eastham Ave., E. Cleveland, O. 

STROBOSCOPES 


General Electric Co., Schenectady, N. Y. 


ELECTRICAL MANUFACTURING 






Furnished to fit 
devices by 
other makers, 










Elements responding 
sorp., to temperature—con- 
tinuously reliable. 
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Write for Engineering Cooperation 
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i THE DOLE VALVE COMPANY 1901-1941 Carroll Ave Tey r 
Oftices: Detroit and Albany, N. Y 
a“ * 
So BLACK & DECKER gives the job 
o 
Me to Parker-Kalon Self-tapping Screws! 
SEE —— a tip on fastenings from this well-known 
_ HOW YOU manufacturer of portable electric tools. 
CAN USE IT Don’t risk using “doubtful” screws ... screws 
Pm mi that break at the head, strip, start crooked or fail 
Cleve ° . 
) to draw up tight. Such screws always waste time, 
Se daily tempers, and run up costs. 
Panay s almos : 7 - ~ e 
art iseovering profitable -_ When you use Parker-Kalon Screws, you avoid 
p slications for this unique mater } il ] “Ss F I -se Screws ¢ é le i rid 
— i hat it has important advantages. ik such troubles. For these Screws are made to rigi 
con poles its value — Better write now. standards maintained by the famous $250,000 
’ si i atob K 7 . a 
a ee. H. TITCHENER & ¢ 0. . - Parker-Kalon Quality-Control Laboratory...stan- 
oe Walnut Street & Erie R. R.. Binghamton, dards developed from over 25 years’ experience 
- ? 4 . in the manufacture of Self-tapping Screws. This 
— A product of “WIRE GOODS HEADQUARTERS is your guarantee that every Parker-Kalon Screw 
oT gmc Rab: "Sipe seapehilt ite will go in easily and hold securely. Parker-Kalon 
Corporation, 198-200 Varick St., New York, N. Y. 
Mich 2 
‘ walily - Contcolled 
etown, 
Cleve TYPES, SIZES, HEAD-STYLES 
fees. FOR EVERY ASSEMBLY OF 
METAL OR PLASTICS 
ies SOLD ONLY THROUGH RECOGNIZED DISTRIBUTORS 
Finish 
2a 
ee FOR THE ELECTRONICS EQUIPMENT MANUFACTURER ~~ KE oa 4 vi Ay 
N. Solty Fesetaahh, ee by eww “ ben ay Sennett, ee ty 
u ockets, Iron Core okes, Quartz olystyren tion, Hig 
Frequency Variable Condensers, Meter Type Dials, Cast Abaiean Chassis, HARDENED 
Syca- etc. Catalogue Upon Request. Se Py Ay 
N. ¥ sagas eh ZLbH| 
nd, O JAMES MILLEN MFG.CO. Inc. , , y, 
150 EXCHANGE ST. MALDEN, MASS. 
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H-C 
SEALED SWITCHES 


@ Available as 
shown at 15 amperes 
110V A.C, size 
1-1/16” by 1-1/16” 
by 1-1/16”. 

Also a 5 ampere 
110V A.C. switch 
available, size 
1-1/16” by 1-1/16” 
by 5/8”. 

Used in a large var- 
iety of control and 
limit switch applica- 
tions. 


ALLIED CONTROL COMPANY, INC. 
227 Fulton Street New York, N. Y. 




















































































Write for further 
information. 


For identitying Wires 
Parts, etc. Embosse 
or Stamped Consecutive 
Numbers a specialty. Made from 
aluminum, brass or copper. All sizes 
and styles. Write for free samples 
and prices. 


NATIONAL BAND & TAG CO. 


Dept. 9-938 New port, Kentucky 


Z~¥ Vy 
Cos Ws: 


\Y < 


iti 
WRAPPED 


SQUARE + ROUND 
RECTANGULAR 


Write for Samples and Prices 


PARAMOUNT PAPER TUBE CO, 
801 GLASGOW AVE., FORT WAYNE, IND. 


Automatic 


TIMERS 


for every application 


KWIXSET Timers 
are rugged, simple, 
accurate, Convenient. 
Write for details and 
prices. 


The H. C. Thompson 
Clock Co. 


Bristol, Conn. 





SIGNAL KWIXSET 


POSITIVE PROTECTION 


for Cord-equipped Products 


Gripmaster anchors cord to product housing at 
point of strain, forever eliminating cord service 


trouble. Withstands 100 Ib. pull prevents 

unraveling no more binding by tape or 

thread . acceptable to Underwriters’ require- 

ments Insulated. Size for every application. 
TT elm tie le) td 


GEORGE WALKER COMPANY 


SUM eat imel tlle) ata) 
118 AMSTERDAM AVE. PASSAIC, N. J 














SWITCHES, Fixture 
Arrow-Hart & Hegeman Elec. Co., 
Div., Hartford, Conn. 


SWITCHES, Heater 
Arrow-Hart & Hegeman Ele Co., 
Div.. Hartford, Conn 
General Electric Co., 
Merchandise Dept 
Hart Mfg. C« Hartford, Conn 


SWITCHES, Level and Float 

Allen-Bradley Co 1309 S. First, Milwaukee, Wis 

Arrow-Hart & Hegeman Elec. Co., Industrial Contro} 
Div., Hartford, Cont 

General Electric Co., Schenectady, N. Y 

Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 

Westinghouse Elect. & Mfg. Co., Dept. 7-N, E. Pitts- 
burgh, Pa. 


SWITCHES, Lighting Fixture 
General Electric Co., Section Q-0168 
Merchandise Dept., Bridgeport, Conn. 


SWITCHES, Limit 

Allen-Bradley Co., 1309 S. First, Milwaukee, Wis. 

Allied-Control Co., 227 Fulton, New York, N. Y. 

Arrow-Hart & Hegeman Elec. Co., Industrial Control 
Div., Hartford, Conn 

Bacon, Emra D., 4513 Brooklyn Ave., 

Barber-Coleman Co., Rockford, Il. 

General Electric Co., Schenectady, N. Y. 

Hart Mfg. Co., Hartford, Conn. 

Micro Switch Corp., 1 E. Spring, Freeport, Ill. 

National Acme ., 170 E, 131st St., Cleveland, O. 

Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 

Westinghouse Elec. & Mfg. Co., Dept. 7-N, E. Pitts- 
burgh, Pa. 


SWITCHES, Mercury 
General Electric Co., Nela Specialty Div., 
410 Eighth St., Hoboken, N. J 
Hart Mfg. Co., Hartford, Conn. 
Mercoid Corp 4201 Belmont Ave., Chicago, I[l. 
Mure-Trols, Norwood Power Bldg Dayton. Ohio. 
Powrex Switch Cc 196 Willow, Waltham, Mass. 
Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 


SWITCHES, Radio 
Centralab, Div. of Globe Union, Inc., 
Ave., Milwaukee, Wis. 
Guardian Elec. Mfg. Co., 1627 W. 
Mallory & C« Int P Ra 
Ohmite Mfg. Co., 4805 W. 


SWITCHES, Remote Control 
Push Button, Toggle, Lever or Treadle 
Allen-Bradley Co., 1309 S. First, Milwaukee, Wis. 
Allied Control Co., Inc., 227 Fulton, New York, N. Y. 
Arrow-Hart & Hegeman Elec. Co., Industrial Control 
Div., Hartford, Conn. 
Dunn, Inc., Struthers, 1321 Cherry, 
*‘Dunco.’ 
General Electric Co., Dept. 6A-201, Schenectady, 
Hart Mfg. C Hartford, Conn “Diamond H.’’ 
Micro Switch Corp., 1 East Spring, Freeport, Il. 
Trumbull Elec. Mfg. Co., Plainyille, Conn. 
Ward Leonard Elec. Cc 34 South, Mt. Vernon, N. Y. 
Westinghouse Elect. & Mfg. Co., Dept. 7-N, E. Pitts- 
burgh, Pa 


SWITCHES, Snap, Heavy Duty 
For Electric Range and Small Motor Control. 

Allied Control Co., Inc., ‘ Fulton, New York, N. Y. 
Arrow-Hart & Hegeman Flee. Co., Industrial Control 
Div., Hartford, Conn 
Chase-Shawmut Co., The, 
General Electric Co., 

Merchandise Dept., Bridgeport, Conn 
‘Tart Mfg. Ce Hartford, Conn “Diamond H.”’ 
Micro Switch Corp., 1 East Spring, Freeport, Il. 
Trumbull Elec Mfg. Co., Plainville, Conn. 


SWITCHES, Stepup 
Guardian Elec. Mfg. Co., 1627 W. 


SWITCHES, Thermostatic 


Fenwal Incorporated, 10 Main, Ashland, Mass. 


SWITCHES, Time. See 


Industrial Control 


Industrial Control 


Section Q-0168 Appliance and 


Bridgeport, Conn 
“Diamond H.’’ 


Appliance and 


Cleveland, Ohio. 





Lamp Dept., 
**Kon-Nec-Tors.’’ 
Diamond H.’’ 


900 East Keefe 
Walnut, Chicago, Ill. 


Indianapolis, Ind. 
Flournoy, Chicago, IIl. 


Philadelphia, Pa. 
ee 





Newburyport, Mass. 
Section Q-0168 Appliance and 


Walnut, Chicago, Ill. 


Timing Devices. 


SWITCHES, Vacuum 


General Elec. Co., Dept. 6-201, Schenectady, N. Y. 


TACHOMETERS 
Weston Elecl. Instrument Co., 582 Frelinghuysen Ave., 
Newark. N 


TAGS, Terminal, Wire & Cable 


National Band & Tag Co., Dept. 9-938, 


TANTALUM 
Fansteel Metallurgical Corp., 


Newport, Ky. 


N. Chicago, Ill. 


TAPES, Cotton, Linen, Silk 

General Electric Co., Section Q-0168. 
Merchandise Dept., Bridgeport, Conn. 
Insulation Manufacturers Corp., 565 W. 
Blvd., Chicago, Il. 

Mica Insulator Co., Dept. 31, 


Appliance and 
Washington 
200 Varick, New York, 


I Y 
J. Sullivan & Sons Mfg. Co., 2224 N. 9th, Philadel- 


phia, Pa Insulating tape 
Westinghouse Elect. & Mfg. Co., Dept. 7-N, E. Pitts- 
burgh, Pa. 


TAPE, Fibre 
Minnesota Mining & Mfg. Co., 791 
Paul, Minnesota. ‘‘Scotch.’’ 


TAPE, Mica 

Continental-Diamond Fibre Co Newark, Del 

General Electric Co., Section Q-0168 Appliance and 
Merchandise Dept., Bridgeport, Conn 

Insulation Manufacturers Corp., 565 W. 
Blvd., Chicago, Il. 

Mica Insulator Co., Dept. 31, 200 Varick, New York, 
N. ¥ 


Forest Ave., St. 


Washington 


TAPE, Rubber and Friction 

General Electric Co., Section Q-0168. 
Merchandise Dept., Bridgeport, Conn. 
Insulation Manufacturers Corp., 565 W. 
Blvd., Chicago, Ill. 


Appliance and 


Washington 





Mica Insulator Co., Dept. 31, 200 Varick. New York 

in <s nediz: 
Westinghouse Elect. & Mfg. Co., Dept. 7-N, E. Pitts 
burgh, Pa. 


TAPE, Varnished Fabric 

Acme Wire Co., New Haven, Conn. 

Brand & Co., Wm., 276 Fourth Ave., New York, N. Y. 
““Turbo.”’ 

General Electric Co., Section Q-0168 
Merchandise Dept., Bridgeport, Conn. 

Insulation Manufacturers Corp., 565 W. 
Blvd., Chicago, Ill. 

Mica Insulator Co., | Dept. 31, 
i. ‘Empire.’ 

Westinghouse Elect. 
burgh, Pa. 


Appliance and 
Washington 
200 Varick, New York 
& Mfg. Co., Dept. 7-N, E. Pitts 


TERMINAL BLOCKS. See 
minal. 


TERMINALS, Plain & Locking 
Shakeproof Lock Washer Co., 2509 N 
Chicago, Il. 


TERMINALS & CONNECTORS 

Alden Products Co., 717 Center, Brockton, Mass. 

American Brass Co., Waterbury Brass Goods Branch 
Waterbury, Conn. 

Burke Electric Co., 12th & Cranberry Sts., Erie, Pa. 

Dante Elec. Mfg. Co., Bantam, Conn. 

Guardian Elec. Mfg. Co., 1627 W. Walnut, Chicago, Ill. 

Iisco Copper Tube & Products, Inc., 5629 Madison Rd., 
Cincinnati, O 

Jones, Howard B., 2300 Wabansia Ave., Chicago, IIl. 
(Terminals and Terminal Plates.) 

Krueger & Hudepohl, 3rd & Vine, Cincinnati, O. 

Littelfuse, Inc., 4252 Lincoln Ave., Chicago, Ill. (For 


Blocks, Ter- 


Keeler Ave 


Fuses. ) 
Millen Mfg. Co., Inc., James, 150 Exchange St., Malden 
Mass. 


Patton-MacGuyer Co., 17 Virginia Ave., Providence 
n. I 
Sherman Mfg. Co., H. R., Battle Creek. Mich 


Thompson-Bremer & Co., 1642 W. Hubbard, Chciago, 
Ill. 


TESTERS, Coil 
See also Instruments 
Weston Elecl. Instrument Corp., 
Newark, N. J. 


TESTERS, Insulation 
Industrial Transformer Co., 2540 
York, N. Y. 


TESTING LABORATORIES 
Electrical Testing Laboratories, 79th & East End Ave., 
New York, N. Y¥ 


THERMOSTATIC METAL. See 
Thermostatic. 


THERMOSTATS 

Allen-Bradley Co., 1309 S. First, Milwaukee, Wis 

Arrow-Hart & Hegeman Elec. Co., Industrial Control 
Div., Hartford, Conn. 

Barber-Colman Co., Rockford, III. 

Dunn, Inc., Struthers, 1321 Cherry, Philadelphia, Pa 
**Dunco.”’ 

Fenwal Incorporated, 10 Main, Ashland, Mass. 

General Electric Co., Schenectady, 

H. B. Elec. Co., Inc., 2531 N. 
P 


a. 

Hart Mfg. Co., Hartford Conn. ‘Diamond H.’’ 

Mercoid Corp., 4201 Belmont Ave., Chicago, Ill. ‘‘Pyro- 
therm,’’ ‘“‘Sensatherm,’’ ‘‘Vasaflame.”’ 

Micro Switch Corp., 1 East Spring, Freeport, Ill 

Spencer Thermostat Co., 105 Forest, Attleboro, Mass. 
“*Klixon.”’ 

Westinghouse Elec. & Mfg Co., Dept 7-N, East 
Pittsburgh, Pa. 


TIMING DEVICES 

Allen-Bradley Co., 1309 S. First, Milwaukee, Wis. 

Automatic Temperature Control Ce., 31 E. Logan, Phila- 
delphia, Pa. 

Bacon, Emra D., 4513 Brooklyn Ave., 

Barber-Colman Co., Rockford. III. 

Cramer Co., Inc., R. W., Centerbrook, Conn. 

Dunn, Inc., Struthers, 1321 Cherry, Philadelphia, Pa. 


“‘Dunco.’ 
Eagle Signal Corp., Moline, Il. 
oe 


582 Frelinghuysen Ave., 


Belmont Ave., New 


Metal, 


Broad, Philadelphia, 


Cleveland, Ohio 


“*Microflex,’’ ‘‘Poly- 


yeneral Electric Co., Dept. 6B-201, Schenectady. N. Y. 
yuardian Elec. Mfg. Co., 1627 W. Walnut, Chicago, Ill. 
Hansen Mfg. Co., Princeton, Ind. 
Hart Mfg. Co., Hartford, Conn. ‘‘Diamond H.”’ 
Industrial Timer Corp., 101 Edison Place, Newark, N. J. 
Paragon Electric Co., 37 West Van Buren St., Chicago, 
Ill 
Potter & Brumfield Mfg. Co., Princeton, Ind. 
Thompson Clock Co., H. C., Bristol, Conn 
Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 
Walser Automatic Timer Co., Graybar Bldg., New York, 


Westinghouse Elect. & Mfg. Co., Dept. 7-N, E. Pitts- 
burgh, Pa. 

TOOLS, Power 

Walker-Turner Co., Inc., 4230 Berckman, Plainfield, 


N. J. 


TOOLS AND JIGS 


Stein & Co., Wm. P., 424 St. Paul, Rochester, N. Y. 


TRANSFORMERS 
For built-in applications to electrically operated ma- 
chines, appliances and equipment. 
Acme Electric & Mfg. Co., 35 Water, Cuba, N. Y. 
Dano Elec. Co.. 93 Main, Winsted, Conn. 
Davis & Co.. Inc., Dean W., 547 W. Fulton, Chicago, 


Til. 
Electricoil Co., Inc., 6 Varick, New York, N. Y. 
Ferranti Electric, Inc., 30 Rockefeller Plaza, New York, 


General Electric Co., Ft. Wayne, Ind. 

Industrial Transformer Co., 2540 Belmont Ave., New 
York, N. Y. 

Magnetic Windings Co., 16th & Butler, Easton, Pa. 

Sola Electric Co., 2525 Clyburn Ave., Chicago, Ill. 

Standard Transformer Co., 1500 N. Halsted, Chicago, III. 

Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 

Westinghouse Elect. & Mfg. Co., Dept. 7-N, E. Pitts- 
burgh, Pa. 


ELECTRICAL MANUFACTURING 
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EICOR 


PRECISION 


Especially engineered 
for exacting aircraft 

radio equipment and f 
similar applications. ai 
Packs plenty of power—1/13 HP at 8500 
R.P.M. Weight only 14%1b. Size, 2546’’ diam. 
234” long. Available also in other sizes. Write 
for details. 


=, 515M So. Laflin Street 
E1cer IINc. Chicago, lilinois 
Export: AD AURIEMA, INC. 118 Broad Street, New York, N.Y. Cable: Auriema, N. Y. 
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METAL STAMPING SERVICE 
& DRAWING a” 


STAMPING “&3— 


= 


F a FORMING 


Small Metal Parts \\ a. 
‘ \2 Sy” 


in Ae 


a 


Ee Brass, Copper & Steel OS 
PATTON-MACGUYER COMPANY 


17 Virginia Avenue, Providence, R. I. 





For anew kind 
of vacation ! 





(ee 


THIS year, try a 
new vacation — 
where it's cool, 
where there’s 
golf, yachting 
beach or pool 
bathing and every 
conceivable rec- 
reation plus mili- 
tary and marine 

pageantry at his- 

Es tory’s birthplace! 
The building and 
See Nearby grounds are beau- 
WILLIAMSBURG tiful — the sea 


Yorktown « Jamestown 
Fort Monroe + Mariner’s Museum 


~n ae 





view magnificent. 
There’s dancing 
nightly — only a 
few hours away. 





CHAMBERLIN. = 


Sidney Banks, President 


OLD POINT COMFORT 
VIRGINIA 
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2035 W. CHARLESTON ST. 


COIL PROBLEMS 


Quickly Solved With 


PRECISION BOBBINS 


DIELECTRIC PAPER CORE, SPIRALLY 
WOUND FOR GREAT STRENGTH 












RECESSED TYPE FLANGE KEEPS 
SWAGED CORE FLUSH WITH 


~ SS S& 
NS SIDE 


VULCANIZED N 
FIBRE FLANGE OFFERS % 
MAXIMUM PROTECTION 


P 
FURNISHES # 


MORE WINDING AREA 
PLUS BETTER INSULATION 





FLANGES 
ALSO AVAILABLE 
IN STRAIGHT AND 
EMBOSSED TYPE 


No more need space, : 
heat, or cost factors 3 Types of Bobbins 


worry you in making acim 
or designing coils for © From 1%” core to 


your various products. ee 


SQUARE 


The NEW Precision 
dielectric paper bob- 


Practically any size. 


bins enable you to RECTANGULAR 
make a better coil, or a combination 


of the above. 


that will fulfill your 

* Precision Bobbins are adaptable 
every requirement and to single or multiple winding. 
at a lower cost. 





Manufacturers of small motors, transformers, 
solenoids, relays, vibrators, reactors, signals, 
and other electrical actuated equipment are 
replacing layer wound coils with the smaller, 
more efficient Precision bobbin wound coils. 


Precision Bobbins can be adapted to your coil 
requirements and pay big dividends in lower- 
ing costs, and at the same time improve coil 
performance and appearance. 


Write today for samples and prices. 


PRECISION PAPER TUBE CO. 


CHICAGO, ILL. 











































































TUBES, Paper 


Paramount Paper Tube Co 801 Glasgow Ave., Fort 
Wayne, Ind (Square, Rectangular, Round.) 

Precision Paper Tube Co., 2035 W. Charleston, Chicago, 
Ill Square, Rectangular, Round.) 

TUBING, Brass & Copper 

American Brass Cc Waterbury, Conr 

sridgeport Brass Co., Bridgeport, Conn 

Dante Elec. Mfg. C« Bantam, Conn 


Iisco Copper Tube & Products, Inc., 5629 Madison Rd., 
Cincinnati, O 

Revere Copper & Brass, Inc., 230 Park Ave., New York, 
m = 


Scovill Mfg. Co., 65 Mill, Waterbury, Conr 


TUBING, Laminated Phenolic 


Brandywine Fibre Products Co., 1402 Walnut, Wilming 


ton, De 

Continental-Diamond Fibre Co., Newark, Del. “Ce 
lulak 

Formica Insulation Co 4638 Spring Grove Ave Cia 
innatl oO 

General Electric Co Section C-60, Plastics Dept., 1 
Plastics Ave., Pittsfield, Mass ‘*Textolite.’’ 

Mica Insulator Co., Dept. 31, 200 Varick, New York, 
n. = 

National Vulcanized Fibre Co., Wilmington, Del 
Phenolite 

Richardson Co., Melrose Park (Chicago), Il. ‘‘Insu 
rok 

Synthane Corp Oaks, Pa 

faylor Fibre Ce Norristown, Pa 

Westinghouse Elect. & Mfg. Co., Dept. 7-N, E. Pitts 


burgt Pa 


TUBING, Monel & Nickel 


International Nicke Co., Inc., 67 Wal New York, 
N.Y 

TUBING, Phosphor Bronze 

American Brass Co., Waterbury. Conn 


Revere Copper & Brass, Inc., 230 Park Ave., New York, 
a 


TUBING, Varnished Fabric (Spaghetti) 
a 


B & C Insulation Products, Inc East 17th S ew 
York, N. Y 

Brand & Co., Wm., 276 Fourth Ave., New York, N. Y 
Turbo 

General Electric Co., Section Q-0168 Appliance and 


Merchandise Dept., Bridgeport, Conn 

Insulation Manufacturers Corp., 565 W. Washington 
ivd., Chicago, Ill 

Mica Insulator Co., Dept. 31. 200 Varick, New York, 
a = ‘Empire.’”’ 


TUBING, Vulcanized Fibre 
Brandywine Fibre Products Co., 1402 Walnut, Wilming- 
ton, Del 


Continental-Diamond Fibre Co., Newark, De 
National Vulcanized Fibre Co., Wilmington, Del. “‘Peer 
less,’” ‘‘Vul-Cot.’’ 


Taylor Fibre Co., Norristown, Pa. 
TUBULAR LAMPS. See Lamps, Miniature. 
TUNGSTEN 


Wire, Rods, Sheets, Special Shapes 

Callite Tungsten Corp., 547-39th, Union City, N. J. 
**Kulgrid 

Cleveland Tungsten, Inc., 10000 Meech Ave., Cleveland 
Ohio 

Fansteel Metallurgical Corp., N. Chicago, [ll 

Mallory & Co., Inc., P. R., Indianapolis. Ind 

Wilson Co., H. A 105 Chestnut, Newark, N. J 


ULTRA VIOLET SOURCES. See Lamps. 


UNITS AND ELEMENTS, Resistance 
Heating 

Ceram-I-Cast Corp., Plainfield, N. J 

General Electric Co., Dept. 6A-201, Schenectady, N. Y. 

Rockbestos Products Corp., 751 Nicoll, New Haven, 
Conn. ‘‘Rockbestos All-Asbestos.’’ 





EYELETS —Regular and Special 
WIRE—Pure zinc wire 


FUSE METAL—Pure zinc ac- 


curately rolled for fuse elements 


ZINC-—Strip zinc for commercial 
uses 


THE PLATT BROS. & CO. 
Waterbury, Conn. 





rrent C¢ Harold E., 619 N. 54th, Philadelphia, Pa 

Watlow Elec. Mfg. Co., 1326 N. 23rd, St. Louis, Mo. 

Westinghouse Elect. & Mfg. Co., Dept. 7-N, E. Pitts- 
burgh, Pa 

White Dental Mfg. Co., S. S., 211 S. 12th St., Phila- 
lelphia, Pa 

Wiegand Co., Edwin L., 7530 Thomas Blvd., Pittsburgh, 
Pa Chromalox 


VACUUM SWITCHES. See Switches, 
Vacuum. 


V-BELTS 
Pyott Foundry & Machine Co., 328 N. Sangamon, Chi- 
cago, Il 


VARNISH, Insulating 
Acme Wire Cc New Haven, Conr 


General Electr Co., Section Q-0168 Appliance and 
Merchandise Dept Bridgeport, Conn 
Insulatior Manufacturers Corp., 565 W Washington 
Chicago, Il 
sulator Co Dept. 31, 200 Varick, New York, 
Linolac 


house Elect. & Mfg. Co., Dept. 7-N. E. Pitts- 
Pa 

VOLUME CONTROLS, Radio. See Re- 
sistors, Radio. 


WASHERS, Feit 
American Felt Co., Inc., 315 Fourth Ave., New York. 
ae 





Felters Co., Inc 201 South, Boston, Mass. 
Western Felt Works, 4029-4115 Ogden Ave., Chicago, 
ll. 
WASHERS, Lock and Spring 
American Nut & Bolt Fastener Co., Pittsburgh, Pa 
Iti int 
( Wallace, Div. of Associated Spring Corp., 
1, Conr 
‘ ( Easton Alton, Il **Kantlink.’’ 
& Hart Mfg. Co., Toledo, O 
Mfg. ¢ Massillon, O Kantlink.”’ 
i Spring Co., M. D., 559 Central Ave., Pon- 
Mict 
al Lock Washer Co.. Newark, N. J., and Mil- 





W Kantlink 
Philadelphia Steel & Wire Corp., Germantown, Phila- 


lelphia, Pa Kantlink.’’ 

Positive Lock Washer Co., Newark, N. J ““Kantlink.”’ 

Shakeproof Lock Washer Co., 2509 N. Keeler Ave., Chi- 
ago l 

Thompson-Bremer & Co., 1640 W. Hubbard, Chicago, 
Il 

Washburn Co., Worcester, Mass **Kantlink.”’ 

WASHERS, Plain, Metallic 

Sarnes Ce Wallace, Div. of Associated Spring Corp., 
Brist« Conr 

Bridgeport Brass Co., Bridgeport, Conn 

Hubbard Spring Co., M. D., 559 Central Ave., Pon 
tiac, Mich 


Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 


WASHERS, Non-Metallic. See Fibre Vul- 
canized; Also Plastics; Also Ceramics. 
WAX AND COMPOUNDS 
Sealing and Filling; Impregnating; Saturating and 
Finishing; Chatterton’s Compound; Sealing Cement 
General Electric Co., Section Q-0168 Appliance and 
Merchandise Dept., Bridgeport, Conn 
Mica Insulator Co., Dept. 31, 290 Varick, New York, 
a. 


Sauereisen Cements Co., Pittsburgh (15), Pa. 

WHEELS, Blower and Fan 

Barber-Colman Co., Rockford, Ill 

Janette Mfg. Co 556 W. Monroe, Chicago, III. 

Torrington Mfg. Co., Torrington, Conn 

WINDING MACHINES, Coil 

Ideal Commutator Dresser Co., 1008 Park Ave., Syca- 
more, Ill. 

Universal Winding Co., P. O. Box 1605, Providence. 
R. I “‘Leesona,’” ‘‘Duo-Matic.”’ 


yee. U F2AU 009 8) 





WIRE, Bare 
Aluminum Co. of America, 2179 Gulf Bldg., Pittsburgh, 
Pa. 

American Steel & Wire Co., Rockefeller Blidg., Cleve- 
land, O. (United States Steel Corp. Subsidiary.) 
American Wire Div., Electric Auto-Lite Co., Port Huron 

Mich. 
Belden Mfg. Co., 4633 W. Van Buren, Chicago, Il. 
Bridgeport Brass Co., Bridgeport, Conn. 
Roebling’s Sons Co., John A., Trenton, N. J. 
Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 


WIRE, Copper Clad 

Callite Tungsten Corp., 547-39th, Union City, N. J. 

General Cable Corp., 420 Lexington Ave., New York, 
LY 


WIRE FORMS 

Accurate Spring Mfg. Co., 3817 W. Lake, Chicago, I) 

American Steel & Wire Co., Rockefeller Bldg., Cleve 
land, O. (United States Steel Corp. Subsidiary.) 

Barnes Co., Wallace, Div. of Associated Spring Corp 
Bristol, Conn. 

Hubbard Spring Co., M. D., 559 Central Ave., Por 
tiac, Mich. 

Hunter Pressed Steel Co., Lansdale, Pa. 

taymond Mfg. Co., Div. of Associated Spring Corp., 
Corry. Pa. 

Roebling’s Sons Co., John A., Trenton, N. J. 


WIRE, Insulated 

See also Cable, Heavy Duty; Cord, Flexible. 

American Steel & Wire Co., Rockefeller Bldg., Cleve 
land, O. (United States Steel Corp. Subsidiary.) 

Belden Mfg. Co., 4633 W. Van Buren. Chicago, II! 

‘Colo-Rubber,’’ ‘‘Nitro.’’ 

Boston Insulated Wire & Cable Co., Dorchester, Mass 

General Electric Co., Section Y-94012, Appliance an 
Merchandise Dept., Bridgeport, Conn **Deltabeston.’ 

General Electric Co., Dept. 6E-201, Schenectady, N. Y 
Holyoke Wire & Cable Corp., 710 Main, Holyoke, Mass 

Lenz Electric Mfg. Co., 1755 N. Western Ave., Chi 
cago, Ill (Glass. ) 

Rockbestos Products Corp., 751 Nicoll, New Haver 
Conn. “‘Rockbestos All-Asbestos.’’ ‘“‘Rockbestos A 
wi eer 

Roebling’s Sons Co.. John A.. Trenton, N. J. 

E. H. Titchener & Co., Walnut St., Binghamton, N. Y. 


WIRE, Magnet 

Acme Wire Co., New Haven, Conn. **Enamelite,”’ 
“‘Cottonite,’’ ‘‘Silkenite,’’ ‘‘Paperite,”’ ‘‘Celenite 
“*Heatex.’’ 

American Steel & Wire Co., Rockefeller Bldg., Cleve- 
land, O (United States Steel Corp. Subsidiary.) 
Belden Mfg. Co., 4633 W. Van Buren. Chicago, III. 
“‘Cotenamel,’’ ‘‘Celenamel,’’ ‘‘Silkenamel.’’ 

General Elec. Co., Section Y-94012, Appliance and Mer- 
chandise Dept., Bridgeport, Conn. **Deltabeston.’’ 

General Electric Co., Schenectady, N. Y. 

Rockbestos Products Corp., 751 Nicoll, New Haven, 
Conn. ‘‘Rockbestos All-Asbestos.’’ 

Roebling’s Sons Co., John A., Trenton, N. J. 
Winsted Division, Hudson Wire Co., Winsted, Conn. 


WIRE, Resistance 


American Brass Co., Waterbury, Conn. 

Boston Insulated Wire & Cable Co., Dorchester, Mass. 

Driver Co., Wilbur B., Newark, N. J. ‘“Tophet,’’ Cup- 
ron,’’ ‘‘Fecraloy,’’ ‘‘Hilo,’’ ‘‘Cobanic,’’ ‘‘Radiocarb, 
**Radioalloy.’’ 

Driver-Harris Co., Harrison, N. J. ‘‘Nichrome,’’ ‘‘Ad 
vance,”’ ‘‘Hytemco,’’ ‘‘Nilvar,’’ ‘‘“Magno,’’ ‘‘Comet,’’ 
*“‘Gridnic, “* “‘Radioohm,’’ ‘‘Ohmax,”’ “*“Midohm,”’ 
‘‘Lohm,”’ ‘‘Lucero.’’ 

Holyoke Wire & Cable Corp., 710 Main, Holyoke, Mass. 

Hoskins Mfg. Co., Detroit, Mich. ‘‘Chromel,’’ ‘Copel,’ 
“‘Chromel-Alumel.’’ 


WIRE STRIPPERS. See Strippers, Wire. 


ZINC 
Sheet, Strip, Slab, Rolled. 

New Jersey Zinc Co., 160 Front, New York, N. Y. 
‘‘Horse Head.’’ 

Platt Bros. & Co., Waterbury, Conn. (Fuse Metal.) 


LET US QUOTE ON YOUR 


COIL 


OR TRANSFORMER 


REQUIREMENTS 


Paper Insulated 
Solenoids 
Power Transformers 
Voltage Regulators 


INDUSTRIAL TRANSFORMER CORP. 
2540 Belmont Ave. New York, N. Y. 





“4 Realistic Approach to the Selection of Component Parts” — 


is the theme of one of the 8 feature articles to appear in the OCTOBER PRODUCT DESIGN NUM-. 
BER OF ELECTRICAL MANUFACTURING. 


“The failure to observe a desirable high quality of components at an important and strategic point 
has spoiled many a product. 


Yet there is such a thing as a component being too good’’—cautions 


Consulting Engineer George Southgate in his thought-provoking discussion. .Look for it in 


next month’s issue! 
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CONTACTS? 


For speed and 


MEO M Oe GeClemulclS 
braze with SIL-FOS 














de GOT MY ORDERS—buy top quality 
only. Of course, if | can do that, and manage 

a saving, too, it’s a feather in my cap. Our own 
laboratory tests have shown Callite to be our 
best bet for faultless contact performance. And 
I have found that Callite’s complete range and 
long life dependability cut down our contact 
costs. Can you blame me for boosting Callite?”’ 


For bulletin pointing the way to better contact per- 


formance, address Callite Tungsten Corp., 547-39th St., 


Union City, New Jersey 


Callite contacts are available in Tungsten, 

Molybdenum, Silver, Platinum and alloys, 

in a wide variety of shapes and sizes. 
_ CONTACT CALLITE FOR CONTACTS _ 


CALLITE TUNGSTEN CORPORATION 
547-39th STREET * UNION CITY, NEW JERSEY © 
CABLE: “CALLITES” 
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CALLITE INVITES YOU to consult its experienced 


engineering staff for help on your contact problems. 

















































































































This 40,000kva Trans- 
former, made by one 
of the large electrical 
manufacturers, has 
more than 400 joints 
brazed with SIL-FOS. 


MANnuFActureRrs have a 
keener interest today than 
ever before in materials and 
methods that will speed up 
production and at the same 
time maintain or raise the 
standard of quality. 


That is just what can be 
done with SIL-FOS low tem- 
perature brazing alloy in 
joining non-ferrous metals. 
Widespread use throughout 
industry has established be- 
yond question that SIL-FOS 
not only produces joints of 
high strength, soundness and 
ductility, but also substan- 
tially reduces brazing time 
and costs. 


For electrical work, such 
as the joining of bus bars, 
ground leads, lugs, terminals 
and connections of all kinds, 
SIL-FOS brazing offers the 
added advantages of high 
electrical conductivity, while 
the low working temperature 
protects the physical prop- 
erties of the metals joined. 


Bulletin E-59 gives details 
about SIL-FOS and the rea- 
sons why it assures speed, 
dependability and economy in 
joining non-ferrous metals. 
Write for a copy today. 


Pe 
Be 
A 
a 
4 
P 


After extensive tests, the makers of this 
reter adopted Sil-Fos brazing o1 @ thor- 
oughly relioble and efficient way to join the 
rotor bars te end rings—96 joints per rotor. 





HANDY aw ee 


AN Me: YAY Se he ale 


aaah in Principal Cities 
in Canada: HANDY & HARMAN of Canada, Ltd., Toronto 
SS ee ee ee ee 
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RESISTOR TERMINALS 


designed for your job... 
SPEED UP ASSEMBLY 


No one terminal can possibly be 
best suited for every job. Type of 
mounting, available working space, 
atmospheric conditions are all im- 
portant factors. Select the right 
terminals and you not only speed 
up your assembly but produce a 
better resistor installation. Ward 
Leonard, backed by its nearly half 
a century of experience, will gladly 
suggest the most satisfactory and 
economical resistor for your purpose 
if you will send them the particulars 
of the application. 











Send for Ward Leonard Bulletins No. 11, 
19, 22 and 25 which describe Ward 
Leonard Resistors, Terminals, Mountings 
and enclosures. 


WARD LEONARD 


Electric control devices since 1892 


WARD LEONARD ELECTRIC CO. 
34 South Street, Mount Vernon, N. Y. 





Please send me bulletins No. 


Name 





Firm. 
(ddress 


Culy Slate 
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TV IUD 
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YOUR ELECTRICAL DEVICE 
will sell quicker... . 


if properly demonstrated and displayed. 


To demonstrate and display the Shavemasters that are winning 
America to dry-shaving, Chicago Flexible Shaft Company de- 
signed the above Demonstrator-Display molded of Ivory 
Plaskon by Chicago Molded Products Corporation. 


In one handsome unit are both Sunbeam Shavemasters (AC and 
AC-DC), mirror, sterilizer, illumination and advertising message. 
The Demonstrator-Display cabinet is 12 inches long, 71/4 inches 
wide and 4 inches high. The Shavemaster housings are also 
molded of plastics by Chicago Molded Products Corporation. 


Our engineers are ready to cooperate with you on your plastic 
molding problem. Write or call today. 


We make the molds—and do the molding 


CHICAGO MOLDED PRODUCTS CORPORATION 


1024 NORTH KOLMAR AVE. CHICAGO, ILLINOIS 


ELECTRICAL MANUFACTURING 
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MASTER MOTORS 


NORWICH Pharmaceuticals (Ungentine, Pepto Bismol, Amolin, etc.) 
must be made from the best of materials and with the finest equip- 
ment to maintain their leadership in their field. NORWICH engi- 
CT ee kL 
ee eae 
safety and convenience of their equipment. 

You, too, may secure these advantages. Investigate MASTER'S 


unusual ability to serve you promptly and economically, with motors 
that really fit YOUR needs. 


THE MASTER ELECTRIC COMPANY @ DAYTON, OHIO 
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Given time, American Industry unques- 
tionably can produce all America needs for 
national security. The question is how soon 
can the tremendous quantities needed be 
actually ready. 

Any time saved now in any manufacturing 
process automatically helps to speed up our 
whole industrial program. 

Long before the present emergency, de- 
signers and production executives found they 
could save time (and often cut down over-all 
costs) by the use of Revere Forgings instead 
of sand castings in products using irregu- 
larly shaped copper or copper alloy parts. 


When required, Revere Forgings can be supplied 
completely finished and ready for use. 

Also, Revere Industrial Extruded Shapes, and 
many other Revere Products, offer you considerable 
Opportunities for speeding up your production. 

The Revere Technical Advisory Service is ready 
to call at your request to cooperate with you in any 
copper or copper alloy problem. Simply write us 
and ask for this free, non-obligating service. 


RE 


REVERE DIE PRESSED OR HAMMERED 
FORGINGS OFFER YOU THESE ADVANTAGES: 


TWICE WROUGHT— Revere Forgings are wrought from ex- 
truded metal, doubly insuring the elimination of imperfec- 
tions, and imparting the greatest possible density through 
the additional working the metal receives in process of 
extrusion followed by forging, both processes “working” 
the metal under tremendous pressure. 


LESS WEIGHT The great strength and non-porosity of 
Revere Forgings often permit reduction of weight of parts 
previously produced by other processes. Metal saved by 
this method may pay the cost of applying additional fin- 
ishes, if desired, which otherwise could not be afforded. 


FEWER OPERATIONS—and a shorter time per operation are 
required; in fact, one or two operations may often be 
eliminated because of the accuracy and smooth surface 
of Revere Forgings. 


FASTER MACHINING— Revere Forgings may be machined with 
maximum speed, owing to their free-turning qualities and 
absence of grit and chilled areas, common in sand cast- 
ings, which retard the machining speed, dull ihe cutting 
tools, increase scrap waste and necessitate rejections. 
Considerable reductions in machining costs are the rule. 


SCRAP LOSS—Scrap is made in minimum quantities because 


of the close and uniform tolerances to which Revere 
Forgings can be held. 


OPPER AND BRASS INCORPORATED 
230 Park Avenue, New York, New York 


Sales Offices and Distributors in most of America’s major cities 





